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SUMMARY

This project was designed to develop antiviral agents by adapting new enzymatic and pharmacokinetic
principles to inhibition of the HIV-reverse transcriptase. Towards this end synthetic organic procedures were

directed to synthesis of compounds in the following categories.

1. 3’ Nucleosidee spiroxiranes and a series of related compounds having the potential to function as suicide
inhibitor of the reverse transcriptase through the 3’ functionality.

2. A series of sterol phosphonoformate analogs designed to improve delivery of the active
phosphonoformate (PFA) moiety to sites of viral replication.

3. A series of §’ sterol ester derivatives of azido thymidine designed to improve the pharmacokinetics and
blood half life of AZT.

Synthetic compounds were tested for antiviral activity against HIV and EIAV in tissue culture, against
purified HIV-reverse transcriptase in enzyme kinetic studies, where appropriate and samples of synthetic analogs
were supplied to the US Army Antiviral Program for screcning against a battery of 10 viruses of interest as
military disease hazards.

In addition to the targeted objectives, the serendipitous observation of a cell product that enhances the
sensitivity of HIV-reverse transcriptase towards inhibtion by Foscarnet (PFA) by almost 1000 fold, was explored
further resulting in preliminary identification of the sensitizing compound.

The major accomplishments in the categories listed above are summarized below and are described in
more detail in the appropriate sections of the final report.

Organic synthetic procedures for the synthesis of a new class of compounds, the 3’ nucleoside sproxiranes
were developcd. A series of these and related compounds and intermediates modified au die 2° and 3’
functionalities were tested for activity against HIV and £1AV in tissue culture. Six compounds showing
promising antiretroviral activity were identified. Several additional compounds were identified in the subsequent
USAMRID screeing tests is being active agains: addibona viruses ncluuing Punta, Toro, Vacama, and Yellow

Fever.

A procedure for >ynthesis of sterol esters of phosphonoformate (FOSCARNET) was developed by
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condensation of cholesterol chloroformate with the appropirate dialkylphosphite. Several of these compounds
displayed greater antiviral activity than the parent compound PFA and side chains that enhanced (or detracted)
from the activity were identified.

Three §’ cholesterol ester derivatives of AZT were synthesized and showed antiviral activity in tissue
culture demonstrating that the cholesterol ester hydrolases of the cell could liberate the active moiety
intracellularly. The *H radiolabelled AZT derivative of cholesterol sebacate was synthesized and used to evaluate
blood and tissue half life of the *H-AZT moiety in mice. Administration of AZT as the sterol estes derivative
inproved the blood half life of AZT by over 100 fold (< 1/2 hr to > 48 hr) and was accompanied by significant
accumulation in tissues including brain.

The interaction of the effective antiviral compound 3’ uridine sproxirane and the recombinani HIV
reverse transcriptase enzyme was investigated in depth in order to characterize the suicide inhibition native of
the interaction. This compound was designed as a potential suicide inhibitor of reverse transcriptase through
the oxirane functionality at the 3’ position. This compound showed good antiviral activity against HIV in cell
culture and also against a second retrovirus (Equine Infectious Anemia).

In order to determine if the observed antiviral activity was due (as predicted) to inhibition of reverse
transcriptase, the kinetic properties of 3’ uridine spiroxirane were evaluated against the purified recombinant
HIV-reverse transcriptase in vitrg. In order to do this the triphosphate derivative of the nucleoside analog (the
true putative inhibitor) was synthesized using a newly developed procedures for synthesizing nucleoside
triphosphates.

It was found that the 3’ uridine spiroxirane triphosphate derivative was an effective inhibitor of the HIV
reverse transcriptase in the 0.1 to 1 micromolar range. The time course of the inhibition was progressive as
expected for a suicide type inhibitor. Furthermore, the inhibition was not reversed by addition of excess templaie
thus distinguishing it from a simple chain-terminating inhibitor and confirming that the inhibition resulted in the
progressive nd germanew inactivation of the enzyme characteristic of a suicide inhibitor. Thus it is concluded
that the antiviral activitv of tne sprroxirane analogs we have syathesizea is indeed related to thewr abiiity to
function as suicide susbstrates for the HIV reverse transcriptase.

The compounds synthesized and supplied to USAMRID for antiviral testing are tabulated. The test data




indicating I 4, cytotoxicity and therapeutic index for all compounds showing antiviral activity are summarized on
the Appendix to this final report.

The project was thus characterized by an unexpectedly high degree of success.

Of a total of 4a compounds synthesized and supplied to USAMRID for antiviral testing a total of 9
proved to have effective activity against one or more viruses of interest as military disease hazards including HIV,
Punta, Toro, Vaccinia, and Yellow Fever. These compounds and the viruses against which they are effective are
listed on the final page of this report. Futhermore, most of these showed low cytotoxicity in cell culture assays
suggesting that they will be potentially useful therpeutic agents if future in vivQ testing is ever carried out.
Finally, the basic enzyme kinetic studies carried out in the exteaded (unfunded) 4th year of the contract, support
the basic idea underlying these investigations, in that effective antiviral agents can be developed based upon the

principle of suicide inhibition of key viral enzymes.




A. INTRODUCTION

Retroviruses are characterized by the anomalous storage of their genetic information in th
form of RNA. They are a diverse group of organisms which have been shown to be causative ageni
in 2 number of mammalian and avian diseases states Lentiviruses are a subfamily ¢
retroviruses which have been linked to the induction of arthritis, encephalitis, and slow neurologic:
diseases in certain species. Many of these viruses are characterized by their ability to develop nove
antigenic variants that can escape temporarily from host immune surveillance - Interest i
retroviruses in human disease states has increased with the isolation of HTLV I and II as the causativ
agems of adult hunan T cell lenkemias and of HIV I and II as the cause of Acquired Immun
Deficiency Syndrome (AIDS)

The most recent evaluation of the AIDS epidemic in the U.S. indicates that the currer
total of approximately 70,000 AIDS cases is accompanied by a further 1 to 1.5 million infecte
individuals, the majority of whom will progress to the clinically overt disease state in the next 5-
years. In the near-term absence of an effective vaccine an increase in this infected/symptomles
category is likely to continue for a number of years.

In addition to an antiviral therapy for acute cases of AIDS therefore, there is clearly pressin
need for an effective antiviral drug regimen suitable for administration to large numbers of otherwis
healthy individuals in order to arrest progression of the disease. By preventing viral replication, suc
therapy may also reduce dissemination of the virus and thus indirectly fulfill some of the immedia:
functions of a vaccine. The current drug of choice, AZT can have undesirable side effects when use
at maximum therapeutic dosages over prolonged periods. In addition HIV-variants with increase
resistance to AZT have recently begun to appear. Combination therapy with drugs having a differe:
mechanism of action can reduce the likelyhood that resistant variants will appear. The drugs beir
developed in this project are designed with the above potential for use in long-term combinatic
therapy low of toxicity as a primarv goal.

Replication of retroviruses is critically dependent upon a single enzyme called rever
transcriptase (RT). This is an RNA-dependent DNA polymerase first found in the purified viriol
of Rous sarcoma virus by Temin: _ and murine leukemia virus by Baltimore The enzynr
transcribes the viral RNA into DNA in the first step of viral replication. Since host cells do nt
contain reverse transcriptase, several molecules of the enzyme are packaged in each virion and ent
the cell together with the viral RNA. It is at this stage that viral replication is most sensitive
inhibitors of the reverse transcriptase, before amplification of the viral genome and pol gene directe
synthesis of endogenous RT has taken place.

The principle that inhibitors of reverse transcriptase will inhibit replication of retroviruse
is well established. For example, 3'-azido-3" deoxythymidine, the triphosphate of which inhibits th
RT activity of HIV, is a potent inhibitor of virus replication in cultured H-9 cells in the rage of |
10 micromolar  and is being used successfully in patients with AIDS. Prolonged administratio.
may cause serious side effects. Another agent which has shown promise is phosphonoformate (PFA
Foscarnet) which inhibits the RT activity of with an Ig of only 0.1 micromolar. However, muc]
higher concentrations of up to 340 micromolar are required for complete inhibition of HI\
replication in H-9 cells Other drugs including the dideoxycytidines which are also based upoi
inhibition of RT by chain termination of the viral template are in clinical trial. Since none of thest
drugs permanently inactivate the reverse transcriptase and since they do not accumulate
intracellularly in significant amounts, virus replication will resume when blood levels of the drugs
decrease.

Since there is no complete animal model for HIV which reproduces the immunodeficiency,
as an adjunct to the tissue culture studies thisproject will also utilize the Rauscher murine leukemia
virus which has a reverse transcriptase with close homology to that of HIV, for in vivo testing of new

antiviral drugs. This will be supplemented by testing drug toxicity in human T lymphocytes growing
in tissue culture.

Suicide Inhibitors of Reverse Transcriptase

Suicide inhibitors, also known as Kcat inhibitors, are active site directed substrate analogs
which contain a latent, reactive grovp, Following cleavage of the analog by the target enzyme the
reactive group is released at the active site and inactivates the enzyme - Inhibitors of this type
have several potential therapeutic advantages int that they can be designed to be highly specific for




the target enzyme. Since most normal cells do not contain active or functional reverse transcriptases

this reduces the possxbxhty of side effects. Furthermore, by their nature, inhibitors of this type
remain metabolically inert unless specifically cleaved by the target enzyme. Finally, the inhibition
is permanent and irreversible, so that viral replication will not resume when the blood levals of the
drug decrease. This feature could be particularly useful in long-term therapy of chronic human
retrovirus infection.

An apparent suicide inhibitor of E.Coli DNA polymerase was described by Abboud et al.
[t was shown that adenosine 2'3’-riboepoxide 5'-triphosphate irreversib'y inactivated the enzyme by
a covalent interaction. Because of the intrinsic reactivity of the epoxides however they are not suited
for use under physiological conditions. We will therefore synthesize a series of nucleoside 3'-
spiroxirane analogs. These are designed to inhibit the enzyme by an analogous suicide mechanism
and are based upon the observation that the uridine 3'-ribospiroxirane derivative is an inhibitor of
retroviral replication in cultured ce!ls and selectively suppresses reverse transcriptase production by
the VCF 21 (Moss) vaccinia HIV-RT recombinant. Furthermore at therapeutic levels it has no
significant effects on ’H-thymidine incorporation in cultured T-lymphocytes.

In the first step of replication of viral DNA by reverse transcriptase, activation of the primer
3'-OH by the enzyme results in incorporation of the suicide nucleotide by a normal 3',5'-
phosphodiester linkage. At this point the inhibition resembles a simple chain termination similar to
that produced by other 3'-blocked nucleoside analogs such as 3’-azidothymidine (AZT) and
dideoxycytidine. However when the next step in the elongation reaction is attempted, the enzyme
by activating the 3'-oxygen of the spiroxirane functionality becomes alkylated by the substrate and
effectively commits suicide. A primary objective of these studies will be to characterize the kinetics
of inhibition of the purified HIV -reverse transcriptase by the nucleoside spiroxirane triphosphates
to determine if this secons suicide step occurs and contributes to the observed antiviral activity of
these compounds. Initial indications that the analogs can accomplish irreversible inactivation of
intracellular RT support this possibility, and further efforts will be made to incorporate features into
the molecule which favor the suicide pathway,
Because of the greater stability of the oxirane ring under physiological conditions these analogs of fer
several advantages over the simple epoxide types: A schematic representation of the consequences
of an interaction with a suicide inhibitor versus a chain terminator is given below.
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B. WORK ACCOMPLISHED

Epoxide Suicide Inhibitors:

Epoxide-containing irreversible (suicide) inhibitors have been reported for a number
enzymes, the structures of two such compounds are shown below. One of the first, [N-(L-3-tran
carboxyxiran-2-carbonyl)-L-leucyl]-amido (4-guanido) butane was isolated from Aspergill
japonicus and was found to irreversibly inhibit cysteine proteases by alkylation of the sulfvdr
group at the active site.
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[N-(L-3-trans-carpoxinxiran-2-carbonyl) 9-(2,3-Anhydro-8-D-ribofuranosyl)adenine
-L-leucyl]-amido(4-guanido)butane

A 2°'.3'-riboepoxynucleoside, 9-(2,3-anhydro-A8-D-ribofuranosyl)adenine, was shown, as the §
triphosphate, to irreversibly inhibit avian myeloblastosis virus DNA polymerase (a revers
transcriptase) Its mechanism of inactivation, shown below, is believed to involve alkylation ¢
the enzyme in the active site upon activation of the epoxide ring after incorporation of the nuclzosid
to the end of the growing DNA strand
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A proposed mechanism for RT inactivation by 2',3'-riboepoxyadenosine.

A similar compound, 1-(2,3-anhydro-3-D-lyxofuranosyl)cvtidine, was recently synthesized
by Broder et. al. and was found to inhibit HIV in vitro Although the mechanism of inactivation
was not elucidated, irreversible inactivation was considered a possibility. We have also synthesized
the corresponding | -(2,3-anhydro-8-D-lyxofuranosyl) uridine and found it to have antiviral activity.
However these epoxide derivatives unlike the spiroxiranes (see below) are also cytotoxic at higher
concentrations probably owing 1o the greater reactivity of the epoxide ring




The reverse transcriptase of HIV is a highly error prone enzyme, a factor which probably
contributes to the high mutation rate of the HIV genome. We have shown that reverse transcriptase
readily incorporates dUTP in place of dTTP when transcribing from a poly rAdT template, and this-
incorporation, like that of dTTP, is particularly sensitive to inhibition by PFA (figure).

INMIBITION OF RT ACTIVITY o

i
300
PFA CONCENTRATION uR

Rev Transcri talvz rporation of d-UTP: Differential Inhibition of
irst-strand Synthesi F ™

Since uridine is an unnatural base for the cellular DNA polymerases, initial studies were
carried out using uridine nucleosides to enhance the antiviral selectivity.

nthesi ridine 2" and 3'-Rj iroxiran

3'-uridine spiroxirane was synthesized from uridine by the sequence of reactions shown
below. The procedure begins with the selective tritylation of uridine by the procedure of Cook and
Moffat (38). Chromatographic separation of the isomeis yielded the 2'5'and 3'5°-di-O-trityluridines
in good yield. The 2’,5'isomer was oxidized with chromium trioxide in pyridine/acetic anhydride
to 3°,5'-di-O-trityl 3'-ketouridine. Treatment of this compound with two equivalents of
dimethyloxosulfonium methylide yielded the 2°,5'-di-O-trityl spiroxirane derivative which upon mild
acid catalyzed hydrolysis yielded the deprotecied 3'-uridine spiroxirane.

The corresponding 2'-spiroxirane deriva..ve was also prepared from the 2°,3’-di-O-trityl
i1somer by analagous procedures and characterized by IR and NMR spectroscopy.
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Svnthesis of Spiroxirane Nucleosides:

This will be carried out by the general procedures used for synthesis of the uridine 3’-
ibospruxirane described in section C above. The further extension of this to the svnrhesis of the 2°-
piroxiranes from the 3'5'-di-O-trityl isomers and the 3'-dideoxy spiroxiranes from the 5'-mono-
J-trity! derivative .s summarized in the scheme below.

Ph CCX o] 0
U Ll U

v
pyridine 40" oTr OTr OH

CrQ, o o] .
o » Q L L’
Ac.O 1¢0 U (CFy),5-CH, Tros ; o TsoH HOI:KJ
j ———— , ’ - . :
fytidine 0’ “otr TMSO o Ot CH,OH/CHC. . °
H
o] u 1)PhOCCT 0 U . o] v
. PN .C-C} TcO DMAP Tr0Q TsOH {0]
‘a 1 > . _— \ EEe——
prridine o} OH 2)Bu,SaH o CH,CH/CHCL 0
AIDN

This route to the deoxynucleoside spiroxiranes is preferred since direct conversion of the
srresponding decxynucieosides by procedures analagous to steps 1-3 in the above scheme may lead
) base elimination following conversion to the J'-keto derivative . Since trityl ethers of primary
lcohols are more readily hydrolyzed than those of secondary alcchols it is not possible to obtain the
‘-mono-trityl uridine spiroxirane directly from the 3',5° derivative, which must first be completely
eprotected and converted by the procedure of Michelson and Todd . Free radical deoxygenation
f C-2 by the procedure of Acton et al via the 2'-O-phenylthiocarbonate followed by
eprotection of the 5'-hydroxyl group yields the desired 2'-deoxy-3'-spiroxirane. The absolute
onfigurations of the 3' and 2’ uridine spiroxiranes obtained by this synthesis have not yet been
ssigned. However it has been reported by Corey and Chaykousky , that dimethyloxo-sulfeuium
aethylide affords spiroepoxides with an equatorial methylene in reaction with 4 ¢-butyl
yclohexanone, which would lead to spiroxiranes having the ribo-configurations illustrated.
spiroxiranes in the alternative Iyxo configuration however may also be obtained by this general
yrocedure by reaction of the 3'-ketoderivatives with dimethyl sulfonium methy!ide, as illustiated
n the scheme below. In contrast to dimethyloxosuifcaium methylide, this reagent yields
piroexpoxides with an axially oriented methylene

0
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~ Antiviral Activity of Uridine Spiroxiranes and Cytotoxicity Screening in Human T-
Lymphogvt st

A serics of approximately 30 nucleoside analogs, suggested by the considerations outlined in
section B, were synthesized. These were screened for ability to inhibit replication of equine.
infectious anemia “irus growing in equine derma. fibroblasts. This is a lentivirus having a close
homology with HIV and 1s non pathogenic to humans. [t is used as a preliminary screen for
antiviral drugs before testing against HIV grown in A 3.01 human T-lymphocytes as described in
section D. Cytotcccitv was evaluated at concentrations from 25-500uM in IL-2 supplemented
CTLL T-Lymphocyte cultures pulsed with *H thymidine at 24 and 48 hours.

1 2 3 4 5 6 7
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Viral replication was monitored by RT assay on the pelletized virions from the culture
medium. As illustrated in the figure above, 7 of these compounds inhibited viral replication by
greater than 50% when present in the culture medium at a concentration of 100uM. The two most
effective analogs were the uridine 2', 3'-lyxo epoxide (compound 2) and the uridine 3'-
ribospiroxirane (compound 7). Both compounds were also tested for cytotoxicity by measuring their
effects on "H-thymidine incorporation in the IL-2 dependent CTLL T-iymphocyte cell line in tissue
culture.

The 3'-uridine spiroxirane derivative was added to control and EIAYV infected cultures over
a range .f concentrations from 5 to 100uM and reverse transcriptase activity was assayed on the
pelletizea virions after 8 days. Virus replication was almost completely inhibited by 100uM
concentrations of the 3" uridine spiroxirane the I, being about 25uM. The corresponding 2'-
spiroxirane used as a control had no effect at similar concentrations. The 3'-spiroxirane was non-
toxic to T-lymphocytes the I for inhibiting *H-thymidine incorporation being greater than 500uM.
Since the epoxide derivative was somewhat inhibitory to T-cell proliferation at concentrations above
100uM, whereas the spiroxirane analog was not, the nucleoside spiroxirane family has been selected
for further in depth characterization in this project.
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Cultures of equine dermal cells were infected with a standard inoculum of
the EIAV retrovirus in the presence of increasing concentrations of uridine 3’
spiroxirane. Virus replication was measured by following release of reverse
transcriptase into the culture medium. In separate experiments growth inhibition
of cultured T lymphocytes was evaluated by measuring incorporation of tritiated
thymidine (TdR) into cellular DNA. Note the greater sensitivity of the viral
versus the cellular polymerases presumably due to the ability of the cellular
polymerases to "proofread” and excise the unusual nucleoside.




Antiviral Properti f ] Phosphonoform

Despite the sensitivity of the HIV-RT to inhibition by PFA, replication of the virus in tissue cultt
is relatively insensitive, the I, being of the order of 50 uM.

We have shown in previous studies, by use of sterol ester analogs such as the sterically hindered a
hydrolysis resistant cholesterol aa-methyi ethyl caproate (CMEC), that intact cholesterol esters enter ce
via a specific endocytotic transport process To enhance deliverability of the active PFA moiety to
endosomal sites of viral replication, cholesteryl phosphonoformate ester analogs of PFA have be
synthesized and characterized.

Cholesteryloxycarbonylphosphonoformates:

A series of mono- and di-alkyl cholesteryloxycarbonylphosphonoformates have been successfu

prepared via an Arbozov reaction between trialkylphosphites and cholesterylchloroformate,
(=]
(Ro}P + a“tv ( )‘ "°'C°
Triesters gave acceptable spectroscopic characteristics and were selectively hydrolyzed to the mon

and di-sodium salts

o ©O

Ro-B-C-0
oR?
Properties of Some Sterol Phosohonoformates,
Cmpd,$ .R! R? MP (C®) R,
a C,H, C,H, 110-111 0.60 (A)°
b CH,CH,CH (CH,, CH,CH, CH (CH,), 67-69 0.51 (B)
CH, CHO (CH,), OCH,  CH,CHO (CH,) OCH, 106-108 0.30 (A)
d CH, CH, CH, CO,C,H, CH, CH, CH, CO, C,H, oil 0.33 (A)
e C,H, Na 2220 0.29 (C)
f Na Na >300 -

° Solvent systems: A, 50% ethyl acetate/hexanes, B, 20% ethyl
acetate/hexanes, C, 52/14/1/1 CHCl,/CH,0OH/con NH,OH/H,0.




A number of compounds of this type having both aromatic and aliphatic substituents have been test
for antiviral activity in vitro, as detailed below. Incorporation of the sterol moiety in an appropriate triesi
environment caa result in compounds having 20-30 times the antivirai potency of the parent compound PF
Table lists the effect of increasing the number and size of the R groups on the melting point a
chromatographic mobilities of some of these derivatives.

Pending development of the low biohazard CPE assay for HIV infectivity described below, t
antiviral potency of the drugs was evaluated against Equine Infectious Anemia Virus (EIAV) growing in fe
equine fibroblasts. This is a lentivirus with a reverse transcriptase having the highest degree of homolo
with HIV-1 RT. The assay consists in measurements of RT activity on pelletized superratants of infect
cuitures 8 days following infection. These sterol esters of phosphonoformate show an interesting pattern

antiviral activity in this system

ANTI-VIRAL ACTIVITY OF SOME
STEROL PHOSPHONOFORMATES
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The approximate I, for inhibition of EIAV replication by PFA is between 40 and 50 uM. The
liethyl~-phenyl-phosphonoformate ester (DEPP) is only about 20% as active as PFA and the doubly charged
lisodium cholesterol phosphonoformate (CP) is essentially inactive. Substitution of the phenyl group with
. cholesterol group, however, results in a major enhancement of activity. For example, the closely related
IMCP (lower curve, . in which cholesterol is esterified to the formate moiety, has 10-20 times more
nti-viral activity than the parent compound PFA. Some of the more active analogs display activities close
o the theoretical maximum predicted by the enzyme kinetic studies.




The sterol phosphonoformates display another useful property since the antiviral effects persist f¢
a considerable time (up to 8 days) after removal of the drug from the culture medium. It seems likely th:
this prolonged antiviral protection may be due to intracellular accumulation of the analog followed by slo
hydrolysis and sustained release of the active PFA moiety. One of the objectives in this Project is to explos
this observation in more depth by measuring rates of intracellular accumulation and hydrolysis of ster.
phosphonoformates using “C-labelled compounds synthesized by analagous procedures. In this way ligan«
which enhance uptake can be distinguished from those which enhance (or reduce) hydrolysis. Th
information will be used to enhance pharmacokinetic properties which may prove clinically useful.

SYNTHESIS AND ANTIVIRAL ACTIVITY OF AZT-STERQL DICARBOXYLATES:

‘H-labelled AZT was prepared by NaB’H, reduction of the 5’aldehyde derivative and coupled
cholesterol by a C,, (Sebacate) linker as described in section D, to yield cholesteryl sebacyl *H-AZT (CSI
AZT). Unlabelled cholesteryl succinyl AZT (CS-AZT) and cholesteryl carbonate AZT (CCAZT) having tl
structures tllustrated below, were also synthesized

STRUCTURES OF SOME SYNTHETIC
AZT STEROL DIESTERS

Cholesterol Carbonate AZT (CC-AZT)

"o~ -CH2CH2 Jj; Cholesterol Succinate AZT (CSc-AZT)

n = -(CH2) ,)J}{ Cholesterol Sebacylate AZT (CSb-AZT)

The uptake and accumulation of the *H-labelled AZT sterol sebacylate was compared with that ¢
'H-AZT in the human T-lymphocyte cell line over a 48 hr period at two concentrations {l uM and 5 uM
in the medium. Cells were harvested at intervals and washed using a Mash harvester before countins
Maximum accumulation and rentention (following the wash procedure) occured within 1 hour and w:
approximately 15 and 80 fold greater for the sterol derivatives than for free AZT at the two concentratior
(1uM and 5uM) respectively
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ENHANCED ACCUMULATION OF RADIOLABELLED
CSB - AZT IN T LYMPHOCYTES
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The unlabelled AZT-sterol dicarboxylates showed good antiviral activity at similar concentratio
as measured by suppression of viral RT levels in culture supernatants Figure suggesting that the prodru
were being hydrolyzed intracellularly to the free form. Use of the radiolabelled analogs to explore facto
regulating this intracellular accumulation and release will be a major objective of the further studies propost
in this project.

ANTIVIRAL ACTIVITY OF
SOME STEROL AZT DIESTERS
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Tissue

liver
spleen
thymus
ovary
skin
stomach
lung
heart
kidney
brain

muscle

DPM "H.AZT ENUIVALENT X1¢*

SLOW CLEARANCE OF "H.AZT-CSB FROM

100

Sample

dpm
42596

10247

1606
1398
11500
2311
21278
18073
3914
2043

BLOOD AND TISSULS
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384 i3 57594 62.6
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-- -- 2273 59.8
20.9 18 1589 8.4
134 117 10779 38.2
25.1 22 11324 104
154 134 707 4.5
k1 R } 4 7183 378
9.3 8 3922 4.5
16.7 15 4516 36.7
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The classical procedures for synthesis of nucleotide triphosphates require relatively large quantities of
the nucleoside precursor and frequently give poor yields.

Ludwig and Eckstein (J. Org. Chem. 1989, 54,631-635) have reported an approach involving condensation
of an activated nuclcoside derivative with inorganic pyrophosphate. In this synthesis 2-chloro-4H-1,3,20-
benzodioxaphosphorin-4-one phosphitylates the 5’-hydroxy group of a nucleoside to form an intermediate 2,
which on subsequent reaction with pyrophosphate produces a nucleosidylcyclotriphosphite 3. This intermediate
is oxidized with iodine/water to furnish nucleoside §'-triphosphate. The procedure is suitable for use with low
milligram quantities.

The series of reactions illustrated in Scheme I was successfully applied to microscale preparations of the
5’-triphosphates of both AZT and 3’ uridine spiroxirane 1a which was previously synthesized and shown to have
antiviral activity.

The formation of intermediate 3 was detected by P NMR spectroscopy. The observed chemical shifts
zu.'c comparable to those reported ‘in the literature. The spectrum is of the ABX type where the AB part
corresponds to the two phosphate groups with close but not identical shifts and the X part corresponds to the
trivalent phosphorous atom. Oxidation of the intermediate 3 yields the normal triphosphate. In the *P NMR
spectrum, the triplet of the trivalent phosphorous atom of the intermediate compound 3 disappears indicating
complete oxidation.

We suspected some nucleotide by-products due to the contamination by a small amount of triphosphate.
Also hydrolysis of intermediate 2 could result in phosphorous containing contamination detected by P NMR.
These by-products must copurify with the unreacted nucleoside on DEAE-cellulose chromatography.

The antiviral activity of the synthesized AZTTP was tested and proved comparable to, and in some cases
even more cffective than, a sample provided by the Burroughs Wellcome Co., thus validating the procedure. The
nucleoside spiroxirane triphosphate may exist in two different isomeric forms which may or may not have
identical antiviral activity. We have isolated one isomer that has proved antiviral activity. Isolation and
characterization of the other isomer requires further investigation. The validated procedure was then applied

to synthesize the 5 triphosphate of 3’ uridine spiroxirane.
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The phosphitylating agent 2-chloro-4H-1,3,2-benzodioxaphosphorin-4-one was purchased from Aldrich.
Dimethylformamide (DMF) was dried over MgSO, and distilled under reduced pressure. Anhydrous dioxane
was distilled from LAH. Anhydrous pyridine was prepared by fractional distillation of refluxing pyridine with
potassium hydroxide.

'P NMR spectra were recorded on a Brucker 300 spectrometer with broad band decoupling. TLC was
performed on either silica GHLF (Analtech) developed with isopropanol, ammonia, water (3:1:1) (system 1) or
on DEAE-cellulose (Analtech) devcloped with 0.02 N hydrochloric acid (system 2).
Bis(tri-n-butylammonium) pyrophosphate. Tetrasodium diphosphate decahydrate (2.23 g, S mmol) was dissolves
in water (50 ml), the solution was applied to a column of Dowex SOWXB in the H* form and the column was
washed with water. The eluate was directly dropped into a cooled (ice water) and stirred solution of tri-n-
butylamine (2.38 ml, 10 mmol) in ethanol (20 ml). The column was washed until the pH of the cluate increased
to 5.0 (approximately 70 ml of water). The ethanol/water solution was evaporated to dryness and reevaporated
twice with ethanol and finally with anhydrous DMF and diluted to 10 mL This solution ‘vas stored over 4-A
molecular sieves.

Nucleoside spiroxirane 1a (100 pmol) was dissolved in anhydrous pyridine/DMF, 1/4, V/V and
evaporated to dryness in vacuo. The residue was dried further over P,O; under reduced pressure for 2 hours
at room temperature. The reaction flask was filled with nitrogen, during all the following manipulations a small

positive pressure of nitrogen was maintained in the reaction vessel. Anhydrous pyridine (200 ul) and DMF (800




pl) were injected through septum. A freshly prepared 1 M solution of 2-chloro-4H-1.3.2-benzodioxaphosphoria-
4-one in anhydrous dioxane (110 ul, 110 pl) was then injected into the well-stirred solution of nucleoside. After
15 minutes a well-vortexed mixture of a 0.5 M solution of bis (tri-n-butylammonium) pyrophosphate in anhydrous
DMF (300 pl) and tri-n-butylamine (100 ul) was quickly injected and the reaction mixture was stirred for 10
minutes. A solution of 1% iodine in pyridine /water (98/2, V/V) (2 ml, 157 umol) was then added. After 15
minutes excess iodine was destroyed by adding a few drops of a 5% aqueous solution of NaHSO, and the
reaction solution was evaporated to dryness. The residue was dissolved in water and applied to a DEAE-
cellulose column which was eluted with a linear gradient of 800 ml of each 0.05 M and 1 M TEAB. The
fractions were characterized by NMR spectroscopy. The presence of the characteristic triphosphate group was

confirmed by NMR as indicated in the figure below.

NMR SPECTRUM OF 3’ URIDINE SPIROXIRANE TRIPHOSPHATE DERIVATIVE
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The recombinant HIV-reverse transcriptase was expressed in the vaccinia virus construct VCF21 as

described in previous progress reports. The enzyme was purified from culture fluids by column chromatography

on DEAE cellulose and carboxy-methyl cellulose columns. The purified enzyme was used to synthesize DNA

using a poly rAdT template and following the enzyme activity by measuring incorporation of °H labelled dTTP.

The synthesized *H DNA was collected on acid washed filter, and counted in a scintillation counter. It was found

that 3’ uridine spiroxirane was an excellent inhibitor of the enzyme in this system. The inhibition was time and

concentration dependent consistent with the irreversible inhibition associated with a suicide inhibitor. More

detailed kinetic studies on reversibility however will be required to establish this and to distinguish the kinetics

observed from those of a chain terminating inhibitor.
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The triphosphate of 3’ uridine spiroxirane was more potent as an inhibitor of the HIV reverse transcriptase than

the triphosphate of AZT synthesized and tested in this system under the same conditions.
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Figure: Inhibition of HIV-reverse transcri hetic AZT-triphosph
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Preliminary experiments have been conducted to characterize further the nature of the inhibition by 3’ uridine
spiroxirane triphosphate. The inhibition is further confirmed as irreversible suicide type by the fact that addition
of excess template does not reverse it, thus distinguishing it from that of a chain terminating inhibitor where new

template would be expected to overcome the inhibition.
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[n order to determine if the recombinant HIV -reverse transcriptase was expressed in different
forms depending upon the ceil type, the vaccinia VCF-21 construct was grown in a number of
different cell lines of both human, monkey and rodent origin. The expressed reverse transcriptase
was tested for inhibition by Foscarnet at two different levels (1 and 10 nanomolar) and compared to
the E. Coli recombinant HIV-RT (Kindly donated by Dr. Steven Hughes Fort Detrick M.D.) and
the wild type HIV-RT. Both the wild type and E. Coli HIV-RT's were resistant to PFA showmg
essennally no inhibition at the 10nM level. Previous studies have shown that both enzymes have Iy's
for PFA in the 200-400 nM range. The recombinant HIV-RT expressed in eukaryotic cells however
showed a range of phenotypes as indicated in figures 3 and 4 below. Both U-937 and Vero cells
expressed enzyme sensitive to | nanomolar PFA, whereas human embryo lung and A-498 cells
expressed RT-enzyme having wild-type sensitivity. Hela, HuTK- and CV-1 cells as observed
previously expressed enzyme having intermediate PFA sensitivity

PFA-SENSITIVITY OF RECOMBINANT VCF-21 HIV REVERSE
TRANSCRIPTASE EXPRESSED IN DIFFERENT CELL UNES:
INHIBIMON BY 10 nM PFA
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The VCF-21 vaccinia construct was grown in the indicated cell lines and the activity

of the expressed reverse transcriptase was measured in the presence (dark blocks) or
absence (open blocks) of 10 nanomolar PFA.




expressed RT-enzyme having wild-type sensitinaty Hela, HUTK - and CV-1I cells as observed
previousiy expressed enzyme having intermediate PFA sensitivity
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DPM *H-TTP INCORPORATED x 10
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The VCF-2! vacciia construct was grown in the indicated celi :‘nes and the activity

of the expressea raverse transcriptase was measured in the absence (open blocks) or

presence of 1 nanomolar PFA. The height of the open blocks it a measure of the

vield of recombinant enzyme activity in the different cell lines. Note the extreme

. ' sensitivity of the HIV-RT to PFA when expressed in the U-937 macrophage and vero
monkey kidney cell lines.
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The VCF-21 vaccinia construct was grown in the indicated cell lines and the activity
of the expressed reverse transcriptase was measured in the presence (dark blocks) or
absence (open blocks) of 10 nanomolar PFA. Note that the enzyme produced in HEL
| MR and A498 cultures resembles the E. Coli recombinant and wild type HIV-RT
in being relatively resistant to PFA The enzyme expressed in HeLa, HVTK and CVI
cells is of intermediate sensitivity and that expressed in U-937 and vero cells 1s
maximally inhibited by PFA. Sensitisity of the vero enzyme remained follow:ing
punﬁcat.xon. Cross sensitizing experiments on mixtures of PFA sensitive and resistant
preparations and measurements of R\ Ase H activity of all constructs are in progress
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Appendix II
COMPOUNDS SYNTHESIZED:

m n iz nd prepared for shipmen MRIID for antiviral testing.

2',0°*-Anhydrouridine

2°,0>-Anhydrocytidine hydrochloride
3°,5’-Di~0-benzoyl-2'-0%*-anhydrouridine
5’-0-t-Butyidimethyisilyl-3'-0-benzoyi-2’,0’-anhydrouridine
2’,3’-Anhydro-5'-0-trityluridine
3’-Deoxy-2'-thymidinene
N*-Benzyl-2’,5'-di-0-trityluridine
5'-0-t-Butylaimethylsilylanhydrouridine
N*-Benzoyleytidine

2’,3’-Di-0 -mesyl-5’-0-trityluridine

5’-0 -t-Butyldimethylsilyl-2°,3"-isopropylideneuridine
2’,3'-Isopropylideneuridine

2’,3°-0-Sulfinyluridine

2’,3'-Benzylideneuridine
N*-Benzoyi-2’,3’-0-Sulfinylcytidine
2’,3"-0-Sulfinylcytidine
3,5'-Di-0-trityl-2’deoxy-2’-oxouridine
3*,5'-Di-0-t-butyldimethylsilyl-2'-deoxy~2°-oxouridine
2',5'-Di-0-t-butyldimethylsilyl-3’-deoxy-3'-oxouridine
Diethyl (cholesteryloxycarbonyl) phosphonate

Disodium (cholesteryloxycarbonyl) phosphonate
Di-[1-(3-carbnethoxypropyl)] cholesteryloxycarbonyl
Di-(2,3-isopropylideneglyceryl) cholesteryloxycarbonyl phosphonate

Di-[1-(3-methylbutyl)] cholesteryloxycarbonyl phosphonate
Di-{1-(lithium 3-carboxypropyl)] cholesteryloxycarbonyl phosphonate

Sodium ethyl (cholesteryloxycarbonyl) phosphonate

¥2




Sodium 1-(3-carboxypropyl) 1-(30 carboethoxypropyl) [cholesteryloxycarbonyl]
phosphonate

Adenosine 2',3’-Riboepoxide

Thymidine 5°-(1,3,2-dioxaphosphorin~2-oxide)

Thymidinene 5°-(1,3,2-dioxaphosphorin-2-oxide)

Thymidinene
2-Ethoxy-5-chloro-6-methyl-1,3,2-dioxaphosphorin-5-ene-2-oxide
2-Ethoxy-5-chloro-1,2-oxaphosphol-4-ene-2-oxide
2,4-dichloro-5-methyl-1,3,2-dicxapnosphole-2-oxide
2-methoxy-4,5-dimethkyl-1,3,2-dioxaphole-2-oxide

Thymidine 3°,5'-oxetane

13




Appendix III

TEST DATA ON ANTI HIV DRUGS




USAMRIID

Antiviral Drug Screening Program

05/18/90
SUBMITTER CTR NO AVS NO
STRUCTURE
CHIRAL 01141.01 KN-II-55 AVS-006466
DATE RECD AMT RECEIVED [mg] [MOL WT (au)
0 12-28-89 224,218
’H HANDLING/STORAGE
™~
l NH
,//l§§> SOLUBILITY
N 0]
0]
STABILITY
HO
ALT NAME
2',3’ ~DIDEOXYTHYMIDINENE

COMPOUND NAME

2',3'-DIDEOXYTHYMIDINENE

SCREEN INSTRUCTION

IN VIVO TOXICITY img/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SFE>VV>ADZ2>VSV HOST VH RTE LDSO MIC LAB PR__ DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose = mg/kg]
VIR VR __VR+ IDSO  CELL MTC TI TI+ _LAB PRT DATE VIR HST VR _VR+ DOSE _MTC VEH RTE D TOX SP_L PR DATE
HIV 4.99 MT2 48.8 13.29 SC MTT
HIVC .32 CEM 51.5 > 222.13 S0 MTT
JE NOT ACT  VERO 84.3 [ SO MTT 90-03-06
PT NOT ACT  VERO 111 0 SO MTT 90-03-06
SF NOT ACT VERC 93.9 0 SO MTT 90-03-06
VEE NOT ACT VERO 232 0 SO MTT 90-03-09
YF NOT ACT VERC 100 0 SO MTT $%0-03-06

—




PLATE 1HK iN VITRO ANTIVIRAL RESULTS DRUG: AVS 6466

DRUG 6466 MTT ASSAY TAl: 35.67 Si: 9.78
1 2 3 4 s 6 7 8 9 10 11 12
reagent background plastic background
A| 0.128 0.131 0.131 0.130 0.130 0.131| 0.037 0.034 0.03% 0.035 0.034 0.034
tox ooive arug 8400 sxperunental ox ocive
B 1.400 1.627 0.356  0.363 0.376 1.639 1.651
o 1.362 1.62% 0.418  0.386  0.384 1.622 1.588
D 1.167 1.657 0.627 0.570 0.580 | 1.712 1.666
B 1.430| 0.369 1.821 1.729 1.8%0 | 1.785 0.358
P 1.481 ] 0.364 1.581 1.414 1.7371 1.7%3 0.343
G| 0.160| 0.368] 0.127 0.130 0.142| 0.156 l 0.338
druQ 0480 colorimetic background
B{ 0.13 0.129  0.131  0.13% 0.131  0.132
1 ¥ 4 vCavius control BOLD « highest drug cong valyes shown are optical deasites
VIRUS HIV3B PROJECT # 6520-2
CELLS MT2 Satisfactory; Active; Retest 3SPONSOR USAMRIID
SHIPMENT NUMBER 63 TEST DATE 04/04/90
STRN 2.5 DATE READ 04/12/90
REAGENT 0.130 DRUG 6466 25% 50% 95%
VIRUS CONTROL 0.227 TC- (uG/mL} , 48.80. . 66.40 97.90
CELL CONTROL 1.506 IC (ue/mL) 353 : 4.99 3.33
DIFFERENTIAL 1.279 ANTIVIRAL INDEX (AI} 13.88 : 13.29 10.43
DRUG 6466 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUERS
ROW ON CONC. MRAN % RED. IR MEAN % CELL| COLORIMETRIC
PLATE | (uG/mL) 0.D. VIRAL CPR 0.D. VIABILITY CONTROL
low B 0.32 0.006 oy 1.387 92y 0.002
c 1 2.038 ay 1.361 90 0.001
D 3.2 0.231 . 18% 1.404 934 0.005
B 10 1.442 100% 1.476 " 98y 0.001
-4 32 1.222 95: 1.488 991 -.001
high G 100 -.227 0 0.025% 2 0.003
* hig drug tested valuse shown are final adjusted numsers
SUMMARY GRAPH
110% AVS 6466 vs. HIV3B (04/04/90)
100X
4 (%)
90% -
c
= gox - P
3
3 70% €
>
= 60X - A
ad
3] £
6‘ sox — A - S o —— . — . —— o —— . —— ———— — —— ————— — — A ———— ) —— o] )
= U
=
8 40% c
5 30% - T
" '
Al
20% o
N
10% —
ox T b
-10% —t T T T T
0.32 1 3.2 10 32 100
DALG CONCENTRATION (bG/mL)
O DRUG’S ANTIVIRAL EFFECT » DRUG’S CYTOTQXIC EFPECT
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PRINTED 0a2/90 SOUTHERN RESEARCH INSTITUTE




PLATE 1KA IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6466
CRUG 6466 MTT ASSAY TAl: >85.47 Sl: >161.06
1 2 3 4 s 6 7 9 S 10 11 12
reagent bacxground plastic background
A 0.118 0.109 0.116 0.115 0.112 0.114 0.034 0.034 0.03¢ 0.034 0.034 0.033
ocivo ox drug 6488 ¢xperimental ccive 1ox
B 1.089 1.190 1.183 1.176 1.087 1.233 1.133
[od 1.051 1.137 1.101 1.193 1.236 1.212 1.245
D 0.917 1.061 1.207 1.204 1.234 1.208 1.323
B 0.478 1.197 1.1958 1.334 1.246 0.512 1.477
P 0.469 1.629 1.372 1,380 1.260 0.576 1.578
[} 0.5v0 | 0.302 0.174 0.174 0.164 0.566 0.248
drug 6448 colonmetnc background
): ] 0.144 0.137 0,13S 0.126 0.121 0.132
4 Y # control  veavirus controt BOLD « highest drug cono values shown are optical densibes
VIRUS HIVCRF PROJECT # 6520-2
CELLS CEM Satisfactory; Active; Retest SPONSOR USAMRIID
SHIPMENT NUMBER 64 Low MOI TEST DATE 04/26/90
STRN RP? DATE READ 05/01/90
REAGERT 0.11s8 DRUG 6486 5% sa%- 95%
VIRUS CONTROL 0.404 e »R.'[uﬂ/ﬂ-) ) 53.5G: J71.10 104a.00
CELL CONTROL 1.004 U IC (uesmLyi o fe ' < aa3z s e a.32
DIPPERENTIAL 0.600 ANTIVIRAL INDEBX (AL} - > 161,08 > 222,13 > 312,30
DRUG 6466 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALURS
ROW ON COXC. MEAN § RED. IN MEAN $ CELL COLORIMETRIC
PLATE | (uG/mL) 0.D. CPE Q.D. VIABILITY CONTROL
low B8 0.32 0.606 100% 1,030 100 0.018
[« 1 0.652 100% 1.070 1004 0.007
D 3.2 0.68S 100W 1.066 100% 0.012
B 10 0.720 1009 1.202 100W 0.021
4 2 0.830 100% 1.467 100% 0.023
high G 100 -.377 0 0.131 13 0.030
* higheet drug tostad values shown are final adjusted numbers
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USAMRIID

Antiviral Drug_Screening Program

03/26/90
SUBMITTER CTR NO AVS NO
TRUCTURE CHIRAL
S 01141.01 KN-V-99 AVS-006442
PATE RECD AMT RECEIVED (mg] |MOL WT (30)
o 12-28-89 74.00 290.233
H
HANDL ING/STORAGE
/ NH
N/4§
0 0
SOLUBILITY
HO
(o] (0]
~ 7 STABILITY
|l
(o]
ALT NAME
2',3'-0-SULFINYL URIDINE

COMPOUND NAME

27,3’ -0-SULFINYL URIDINE

SCREEN INSTRUCTION

IN VIVO TOXICITY [mg/kg)

PRIORITY=PT>VEE>YF>Khe'>PIC>JE>SF>VVSADI>VSY

HOST VH RTE LDS0

Mrc LAB PR

DATE

IN VITRO SCREEN {ug/ml] IN VIVO SCREEN ([Dose = mg/kg]
VIR YR __VR+ IDS0 CELL MTC TI TI+ LAB PRT DATE VIR HST VR _VR+ DOSE MTC VEH RTE D TOX SP L PR DATE
JE NOT ACT VERO 183 0 SO MTT 90-03-01
PT 100 VERO 170 2.39 SO MTT 90-03-01
SF NOT ACT VERO 172 0 SC MTT 90-03-01
VEE NOT ACT  VERO 38.3 0 SO MTT 90-03-02
F NOT ACT  VERO 171 ) SO MIT 90-03-01




PLATE USA

IN VITRO ANTIVIRAL RESULTS

DRUG: AVS 6442

DRUG 5442 MTT ASSAY TAl: 15.38 Sl: 1.70
1 2 3 4 - 6 7 8 9 10 11 12
reagent baokground piastia background
A 0.042 0.041 0.040 0.042 0.039 0.042 0.001 ¢.001 0.001 0.001 0.001 0.001
ox ocoive drug 6442 expermental tax ocfvo
B 0.898 0.351 0.392 0.299 0.337 0.956 0.746
c 0.938 1.033 0.389 0.295 0.345 0.912° 0.972
D 1.011 1.139 0.419 0.423 0.434 1.020 0.800
B 1.034 0.329 0.559 0.504 0.542 1.102 0.334
P 1.115 0.389 0.663 0.626 0.6568 1.181 0.342
G 0.243 0.3%3 0.227 0.227 0.219 0.229 0.396
dnig 6442 colonmetic background
- § 0.049 0.038 0.038 0.037 0.038 0.039
] Y ] 8OLD = highest drug conc values shown ae optical densities
VIRUS PT PROJECT ¢ 5975-1
CELLS VERO satisfactory; Active; Retast SPONSOR USAMRIID
SEIPMENT NUMBER 63 TEST DATE 03/01/90
STRN ADAMES DATE RRAD 03/09/90
REAGENT 0.061 DRUG 5442 25% o 958
VIRUS CONTROL 0.316 TC: {uG/mL) 170.00 239.00: > 320,00
CELL CONTROL 0.899 IC (ue/mL}) 22.20° 100.00 - e
DIFFERENTIAL 0.583 ANTIVIRAL INDEX (ALY} 7.65: 2.3% —
DRUG 65442 ARTIVIRAL TEST VALUES CYTOTOXICITY TEST VALURS
ROW ON COKC. MERAN S VIRAL MRAN S CEBLL COLORIMETRIC
PLATE | (uG/mL) 0.D. CPR 0.D. VIABILITY CONTROL
low B 1 -.013 1004 0.888 99 -.002
[+ 3.2 -.011 100 0.887 9 -.,003
] 10 0.072 a8 0.979 100G -.004
B 32 0.181 6 1.030 100 -.003
b4 100 0.294 50 1.110 100 -.003
high G * 320 -.141 10 0.187 21 0.008
* highest drug concentration tested values shown are final adjusted numbers
SUMMARY GRAPH
‘1% AVS 6442 vs. PT (03/01/90)
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USAMRIID

Antiviral Drug Screening Program

03/26/90
STRUCTURE cuIRaL | SUBMITTER CTR NO AVS NC
01141.01 KN-V-109 AVS-006443
DATE RECD AMT RECEIVED (ng} [MOL WT (au)
12-28-89 86.00 918.979
(o]
HANDLING/STORAGE
N
o N
o le]
o SOLUBILITY
AN -
HO -
[e]
STABILITY
ALT NAME
N3-BENZYL-2’,5'-DI-O-TRITYLURIDINE

COMPOUND NAME

N3-BEN2YL-2’,5’~DI-O-TRITYLURIDINE

SCREEN INSTRUCTICN

IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE  LDSO  MrC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose = mg/kg]
VIR VR__VR+ 1058 CELL MTC T TI+ LAB PRT DATE VIR HST VR_VRs DOSE MTC VEH RTE D TOX SP L PR DATE
JE NOT ACT VERQ 24.7 Q SO MTT 90-03-01
PT 77.1  VERO 210 > 4.15 SO MTT 90-03-01
SF NCT ACT VERO > 320 o SO MTT 90~03-01
VEE NOT ACT VERO > 320 [} SO MTT 90-~03-02
YF NOT ACT VERO > 320 [ SO MTT 30-03-01




PLATE U9A IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6443

DRUG 5443 MTT ASSAY TAl: >10.57 SI: 2.72
1 2 3 4 5 6 7 [ 9 10 11 12
reagent baokground plaswo dackground
A| 0.042 0.041  0.040 0.042 0.039 0.042 0.001  0.00% 0.001 0.001  0.001 0.001
cofve tox drug 6443 expenmental coivo tox
B 0.951 0.830 | 0.376 0.357 0.334 0.746 | 0.879
< 1.033 0.911 0.386 0.324 0.297 0.972 0.771
D 1.139 1.015 0.406 0.436 0.343 0.800 | 0.866
B 0.329 0.800 0.493 0.491 0.497 0.334 0.814
P 0.389 0.734 0.69% 0.713 0.683 0.342 0.716
G 0.353 0.696 | 0.560 0.632 0.599 | 0.396 0.751
drug 6443 colorimetio background
g 0.059  0.044 0.040 0.039  0.040 0.040
] BOLD = highest drug conc valuse shown are optcal deneities
VIRUS PT PROJECT # 5975-1
CELLS VERO satisfactory; Active; Retest SPONSOR USAMRIID
SHIPMENT NUMBER 63 TEST DATE 03/01/90
STRN ADAMES DATE RRAD 03/09/90
RRAGENT 0.041 DRUG 6443 25% sos- 95%
VIRUS CONTROL 0.316 TC (uG/mL) 210.00- > 320,00 > 320.00
CELL CONTROL 0.899 IC¢ (uG/mL} 34.20 77.16 ———
DIFPERENTIAL 0.583 ANTIVIRAL INDEX (AL} 6.15. > 4.18 ——
DRUG 6443 ANTIVIRAL TEST VALUES CYTOTOXICITY TBST VALUES
ROW ON CoNC. MBAN S VIRAL MEAN $ CELL| COLORIMETRIC
PLATR | (uG/mL) 0.D. cPB 0.D. VIABILITY CONTROL
low B 1 -.001 100¥ 0.818% 91 -.001
c 3.2 -.021 . 100 0.801 89Y -.001
D 10 0.040 93y 0.902 100¥ -.002
3 32 0.137 77N 0.767 8% -.001
P 100 0.337 429y 0.681 76 0.003
high G 320 0.222 629 0.66% 74 0.018
* highest drug concsntration tested valuee shown are final agjusted numbers
SUMMARY GRAPH
AVS 6443 vs. PT (03/01/90)
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USAMRIID

Antiviral Drug Screening Program

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV

HOST VH RTE LD50

MTC LAB PR DATE

23/26/90
- SUBMITTER CTR NO AVS NO
STRUCTURE CHIRAL :
i 01141.01 KN-VII-83 AVS-006444
DATE RECD AMT RECEIVED {mg] |MOL WT (au
\ 0 12-28-89 79.00 726.837
HANDLING/STORAGE
o}
SOLUBILITY
STABILITY
ALT NAME
3’ -DEOXY-2',5’-DI-O-TRITYL-3’~OXOURIDINE
CCOMPOUND NAME
3¢ -DEOXY-2’,5’-DI-0O-TRITYL-3’ -OXUCRIDINE
SCREEN INSTRUCTION IN VIVO TOX¥ICITY (mg/kg]

IN VITRO SCREEN [ug/ml] IN VIVO SCRZEN [Dose = mg/kg]
VIR VR VRe __IDSO  CELL uTC TI TI+ LAB PRT OATE VIR HST VR VR+ DOSE_MTC VEH RTE D TOX SP L PR DATE
JE NOT ACT  VERO s1 0 SO MTT 90-03-01
et 79.2  VERO > 320 > 4.04 SO MTT 90-03-01
SF NOT ACT  VERO 30 0 SO MTT 90-03-01
VEE ¥°T ACT  VERO > 320 0 SO MTT 90-03-02
tF 0T ACT  VERO > 320 0 SO MTT 90-03-01




PLATE U9B IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6444

DRUG 6444 MTT ASSAY TAl: >24.65 SI: >4.04
1 2 3 4 S § 7 8 9 10 11 12
reagent baskground piastic background
A 0.043 0.042 0.048 0.041 Q0.040 0.042 0.001 0.001 0.001 g.001 0.001 0.001
1ox covo drug 6444 experumental % ccive
B 1.033 0.918 0.36% 0.330 0.321 0.864 0.8137
c 0.9%59 0.946 0.304 0.333 0.381 0.999 0.734
o] 0.9.6 1.054 0.433 0.451 Q.414 0.883 0.631
B 0.811 0.295 0.382 0.411 0.490 0.810 0.339
P 0.753 0.385 0.577 0.706 0.655 0.748 0.369
G 0.982 0.382 0.952 0.924 0.879 0.981 0.358
drug 8444 colorimetrio background
-4 0.041 0.043 0.042 0.019 0.039 0.039
L} . vomvirue control BOLD = highest drug conc valuse shown are optical densities
VIAUS PT PROJECT # 5975-1
CELLS VERO 3atisfactory; Active; Retest SPONSOR USAMRIID
SEIPMENT NUMBER §3 TRST DATE 03/01/90
STRN ADAMES DATE READ 03/09/90
REAGKNT 0.042 DRUG 64 .4 25% 50% 95%
VIRUS CONTROL 0.308 TC (uG/mL} > 320.00 > 320.00 > 32¢.00
CELL CONTROL 0.811 IC (u@/mL} 41.50 79.20 278.00
DIFFRRENTIAL 0.504 ANTIVIRAL INDRX (AI) > 2.72 L> 4.04 > 1.15
DRUG 6444 ANTIVIRAL TRST VALUES CYTOTOXICITY TEST VALUES
ROW ON CONC. MEAN S VIRAL MEAN § CELL{ COLORIMETRIC
PLATE | (uG/aL) 0.D. CPR 0.D. VIABILITY CONTROL
low B 1 -.008 100% 0.909 100 -.003
[+ 3.2 -.007 100% 0.940 100 -.003
D 10 0.086 81y 0.870 100! -.003
E 32 0.078 a5 0.768 35 0.000
) 4 100 0.295 419 0.707 87 0.001
|high G Y 320 0.570 oy 0.940 100 -.001
* highest drug aton (ested vaiios shown are final adjusted numbers
SUMMARY GRAPH
AVS 6444 vs. PT (03/01/90)
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PLATE UAR IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6444
DRUG 6444 MTT ASSAY TAL >7.30 Sl ===
1 2 3 4 s 6 7 8 9 10 11 12
reagent background piastic background
A| 0.042 0.040 0.039 0.038 0.039 0.03%]| 0.001 0.001 0.001 ©0.001 0.001 0.001
tox ocoivo drug 6444 experimental tox ocivo
B| 0.957| o0.847| 0.187 0.272 0.243| 0.896 0.926
c| o.960| 1.048{ ©.27%5 0.297 0.280| 1,005 0.782
p| 0.807} 0.922) 0.352 0.319 0.346| 0.906 0.882
B! o0.817| 0.213| 0.421 0.441 0.493 | 0.717 0.218
p| 0.728} 0.253| 0.278 0.294¢ 0.369| 0.731 0.176
G| 0.972| 0.297| o0.071 o0.062 0.069| o0.798 0.190
drug 6444 colorimetric background
B| 0.042 0.042 0.043 0.041 0.041 0.039
t [ Y L] vemvirus BOLD « highest drug cono values shown are opucai densites
VIRUS YF PROJECT ¢ 5975-1
CELLS VERO gatisfactory; Active; Retast SPONSOR USAMRIID
SHIPMENT NUMBER 63 TEST DATE 03/01/90
STRN ASIBI DATE READ 03/09/90
REAGENT 0.040 DRUG 6444 258 sas 958
VIRUS CONTROL 0.185 TC {u8/mL} > 320.00 > 320.00 > 320.00
CELL CONTROL 0.862 Ie (ve/mL) 17.90 ———— ——
DIFFERENTIAL 0.677 ANPIVIRAL INDEX (A} > 17.89 —— ——
DRUG 6444 ANTIVIRAL TBST VALURS CYTOTOXICITY TEST VALUES
ROW ON CONC. MEAN N VIRAL MEAN S CELL| COLORIMETRIC
PLATE | (uG/mL) 0.D. cPE 0.D. VIABILITY CONTROL
low B 1 0.011 98 0.888 100 -.001
c 3.2 0.058 91 0.341 100% 0.002
D 10 0.113 83 0.815% 95 0.002
B 32 0.22¢ 67 0.725 84 0.003
P 100 0.086 87 0.687 80 0.003
high G # 320 -.160 100 0.843 98 0.003
* highest drug concentration teated values shown we final adjusted numbers
SUMMARY GRAPH
AVS 6444 vs. YF (03/01/90)
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USAMRIID

Antiviral Drug Screening Program

03/26/90
SUBMITTER CTR NO AVS NO
STRUCTURE CHIRAL
01141.01 KN-VII-21 AVS-006445
DATE RECD AMT RECEIVED [mg) [MOL WT (au)
o 12-28-89 74.00 726.837
HANDLING/STORAGE
NH
0 o N’/£§
o}
w SOLUBILITY
A\)
0
o)
STABILITY
ALT NAME
2’ -DEOXY-3’,5’ -DI-O-TRITYL-2’ -OXOURIDINE

COMPOUND NAME

2" -DEOXY-3’,5’-DI-0O-TRITYL~-2’ -OXOURIDINE

SCREEN INSTRUCTION

IN VIVO TOXICITY [mg/kg]
PRICRITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LDS0 MTC LAB PR DATE

IN VITRO SCREEN {ug/ml} IN VIVO SCREEN [Dose = mg/kg]
VIR VR__VR+ IDS0 _ CELL MTC T! TI+ _LAB PRT DATE VIR HST VR_VR+ DOSE MTC VEH RTE D TOX SP L PR DATE
JE NOT ACT VERO 23.2 0 SO MTT 90-03-01
PT 22.6 VERO 49 2.92 SO MTT 90-03-01
SF NOT ACT VERO 43.3 [ SO MTT 90-03-01
VEE NOT ACT  VERO 32 0 SO MTT 90-03-02
YF 18.9 VERO 48 3.45 SO MTT 90-03-01




PLATE UsB

IN VITRO ANTIVIRAL RESULTS

DRUG: AYS 6445

DRUG 6448 MTT ASSAY TAl: >17.14 Si: 2.17
1 2 3 4 5 6 7 8 9 10 11 12
reagent dackground piastic background
Al 0.063 0.062 0.04% 0.041 0.040 0.042| 0.001 0.001 0.001 0.001 ©0.001 9.001
colva tox drug 6445 sxpenmental HEE) tox l
3 0.918 0.833} 0.402 0.373 0.379] 0.837| o0.871
c 0.946 1.074 | 0.286 0.430 0.407! 0.73¢! o0.870
D 1.054 0.830 | 0.587 0.567 0.534 "0.631| 0.816
B 0.295% 0.882| 0.656 u.606 0.590( 0.339{ 0.890
4 0.35% 0.033| 0.036 0.038 0.03%5| 0.369| 0.033
G 0.382 0.035| 0.036 0.036 0.036| 0.358| 0.037
drug 6448 colarimetnc background
g 0.038 0.044 0.043 0.040 0.039 0.039
W Y L] irus BOLD = highest drug cono values shown are optcal densites
VIRUS PT PROJECT # 597851
CELLS VERO satisfactory; Active; Retest SPONSOR USAMRIID
SEIPMENT NUMBER 63 TEST DATE 03/01/90
STRN ADAMES DATE READ 03/09/90
REAGENT 0.042 DRUGC. 6445 25% so8 95%
VIRUS CONTROL 0.308 ¢ (uG/ml). 43.00 86.00 96.60
CELL CONTROL 0.811 Ic (ue/mh} 5.74 22.60 ——-
DIFFERRNTIAL 0.504 ANTIVIRAL INDEX (AL} 8.53 2.92 ——
DRUG 6445 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
ROW ON CONC. MEAN S VIRAL MEAN N CELL| COLORIMETRIC
PLATE | (uG/aL) 0.D. CPR 0.D. VIABILITY CONTROL
low B 1 0.038 92 0.813 1008 -.003
c 3.2 0.028 94 0.933 100% -.003
D 10 0.215 ! 57 0.783 97% -.002
B 32 0.267 47 0.843 100 0.001
? 100 -.31% 100 -.511 0 0.002
high G * 320 -.310 100 -.002 0 -.004
* highest drug concentration tested values shown are final adjusted numbers
SUMMARY GRAPH
AVS 6445 vs. PT (03/01/90)
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PLATE UAR IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6445
DRUG 6445 MTT ASSAY TAlL: >19.99 SI: 2.53
1 2 3 4 5 6 7 8 9 10 11 12
reagent background piastio background
A| 0.042 0.040 0.039 0.038 0.039 0,039 0.001 0.001 0.001 0.001 0.001 0.001
oofva 0% drug 6445 experimental ocive tox
B 0.847 0.912 ] 0.290 0.356 0.317 ] 0.926| 0.943
c 1.048 0.867 | 0.433 0.430 C.%26| o0.782] o0.925
D 0.922 0.767| 0.426 0.441 0.474¢| 0.882)] 0.834
B 0.213 0.857 | 0.621 0.700 0.670| 0.218| 0.916
? 0.253 0.034| 0.033 0.034 0.034} 0.176| 0.042
G 0.297 0.035] 0.036 ©0.035 0.035! 0.190| 0.038
drug 6445 calorimetric dackground
-4 0.038 0.041 0.044 0.039 0.040  0.042
W toxicity 4 [ BOLD = highest drug conc valuss shown ase optical densities
VIRUS YF PROJECT # 5975-1
CELLS VERO satisfactory; Active; Retest SPONSOR USAMRIID
SHEIPMENT NUMBER 63 TEST DATE 03/01/90
STRN ASIBI DATE READ 03/09/90
REAGENT $.040 DRUG 6445 25% so8 g38
VIRUS CONTROL 0.185 TC (uG/mL} 48,00 65.30 96.50
CELL CONTROL 0.862 IC (ue/mL) 2.22 18.90. ———
DIFFERENTIAL 0.677 ANTIVIRAL INDEX (AI} 21.56 3.4% —
DRUG 6445 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
ROW ON coxc. MEAN S VIRAL MEAN S CELL| COLORIMBTRIC
PLATE | (uG/mL) 0.D. CPE 0.D. VIABILITY CONTROL
low B 1 0.09¢ 86 0.88% 1009 0.003
¢ 3.2 0.204 70 0.856 99 0.001
D 10 0.224 67 0.762 88 -.001
B 32 0.438 16 0.843 98 0.004
? 100 -.193 100 -.003 0 0.002
nigh G * 20| -.187 100 -.001 0 -.002
* highest drug wewd vaiues shown are final adjusted numbers
SUMMARY GRAPH
AVS 6445 vs. YF (03/01/90)
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Appendix IV
TEST DATA AGAINST OTHER VIRUSES




USAMRIID

Antiviral Druqg Screening Program

99/21/90
STRUCTURE cHiraL |SUBMITTER CTR NO AVS NO
01141.01 KN-II-95 AVS-006467
DATE RECD AMT RECEIVED [mg) |MOL WT (au)
HC1 NH 12-28-89 72.60 261.667
HANDLING/STORAGE
N
OH ”’JZ\ /
0 .y SOLUBILITY
STABILITY
S
HO
ALT NAME
27 ,02-ANHYDROCYTIDINE HYDROCHLORIDE

COMPOUND NAME
2*,02-ANHYDROCYTIDINE HYDROCHLORIDE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SE>VV>ADZ2>VSY HOST VH RTE _ LDSO0 _MTC LAS PR _ DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN (Dose = mg/kg]
VIR VR VR 1DS0__ CELL MTC TI TI+ LAB PRT DATE VIR HST VR _VR+ DOSE  MTC VEH RTE D TCX SP L PR DATE
HIV NOT ACT MT2 < .32 0 SO MTT04-APR~=90
HIV NOT ACT MT2 .09 0 SO MTT24~APR-90
JE NOT ACT VERG 3.05 0 SO MTTO6-MAR=-90
JE NOT ACT VERO 1.6 0 SO MTT22-MAR-90
PT NOT ACT VERQ > 320 [} SO MTTO6~-MAR=90
PT NOT ACT VERO .81 0 SO MTT22-MAR~90
SF NOT ACT  VERO > 320 [} SO MTTO6-MAR-90
SF NOT ACT VERG .91 0 SO MTT22~MAR-90
VEE NOT ACT VERO > 320 [ SO MTT09-MAR-90
VEE NOT ACT  VERO 10 [ SO MTT23-MAR-90
w .18 VERO 1.86 10.53 SO MTT19-APR-90
w .25 VERO 2.01 8.03 SO MTT10-MAY=90
YF NOT ACT  VERO 3.11 [} SO MTTO6-MAR~30
YF NOT ACT VERO .82 o SO MTT22-MAR-90




PLATE 1HK IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6467
DRUG 6467 MTT ASSAY TAL: 0.00 SIi ———
1 2 3 4 5 6 7 8 9 10 11 12
reagent background plaste background
A 0.128 0.131 0.131 0.130 0.130 0,131 0.037 0.034 0.035 0.035 0.034 0.034
ocivo tox drug 6487 expenmental ccive 0%
B 1.627 0.172 c.157 0.15% 0.147 1.651 0.184
c 1.8628 0.132 0.12% 0.130 0.130 1.588 0.138
o] 1.637 0.132 0.128 0,130 0.133 1.6668 0.139
E 0.369 0.138 0.1358 0.131 0.133 0.2358 0.143
) 4 0.364 0.137 0.132 0.133 0.131 0.34) 0.130
G 0.368 0.131S 0.134 0.132 0.132 0.338 0.140
drug 6467 colorimetric background
H 0.125 0.129 0.131 0.129 0.130 0.132
‘¢ ] veavirys control B8OLD = highest drug conc values shown are opucal densitiee
VIRUS HIV3B PROJECT # 6520-2
CELLS MT2 Satisfactory; Toxic; Retest SPONSOR USAMRIID
SHIPMENT NUMBER 63 TEST DATR 04/04/90
STRE 2.5 DATR READ 04/12/90
REAGRNT 0.130 DRUG- 6467 25% 50% S5%
VIRUS CONTROL 0.227 TC (uG/mL} g.32. < a.32 < Q.32
CELL CONTROL 1.506 Ic (ue/mLy —— ——— —
DIFFERENTIAL 1.279 ANTIVIRAL INDRX (AI) —— ——— ——
DRUG 6467 ANTIVIRAL TEST VALURS CYTOTOXICITY TEST VALUES
ROW ON CONC. MRAN % RED, IN MEAN § CRLL COLORIMETRIC
PLATR (uG/mL) o.D. CPB 0.D. VIABILITY CONTROL
low B 0.32 -.206 oy 0.046 iy 0.002
c 1 -,220 oy 0.005 0oy 0.000
D 3.2 -,22% oy 0.006 oy -.001
B 10 -,228 oy 0.009 19 0.001
):4 32 -.224 oy 0.004 0N -.001
high G * 100 -.219 o 0.012 1 -.00S
* high drug 1osted vaiues shown asre final adjusted numbers
SUMMARY GRAPH
AVS 6467 vs. HIV3B (04/04/90)
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PLATE 14P IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6467

DRUG 6467 MTT ASSAY TAl: >0.42 Sli:
1 2 3 4 5 6 7 8 9 10 11 12
reagent dbacxground plasgic dackground
Al 0.117 0.112  0.113 0.115 0.114 0.116] 0.034 0.035 0.03%  0.03% 0.035  0.034
o celfve anig 6487 experimenial tox ccive
B 1.266 1.279 ) 0.277 0.333  0.32% 1.3%0 1.389
¢ 1.184 1.290| 0.307 0.305 0.307 1.29% 1.346
] 1.306 1.278 ] 0.320 0.311  0.315 1.371 1.311
B 1.114 0.289 { 0.29%7 0.245 0.268 | 1.244 0.280
4 0.628 0.300 | 0.216 0.199 0.240| 0.71% 0.207
a{ 0.12¢ 0.301| o0.119 0.124 0.119] 0.12¢ 0.294
drug 6487 colorimeuio background
g} 0.116 0.113 0.111 0.113  0.112  0.11%
t '} ) vemvirus control BOLD = higheet drug cono values shown are optical densites
VIRUS HIV3B 6520~2
Ccells MT2 Satisfactory USAMRIID
SHIPMENT NUMBER 83 04/24/90
STRN 2.5 05/02/90
REAGENT 0.115 . DRUG 6467 -1
VIRUS CONTROL 0.164 LT (us/mL )i 1 9.922000-
CELL CONTROL 1.201 | I (ue/mLys : '
DIFFERENTIAL 1.037 ANTIVIRAL. INDEX: (AL}
DRUG 6467 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
ROW ON CONC. MEAN % RED. IN MEAN S CELL| COLORIMETRIC
PLATE | (nG/mL) 0.D. VIRAL CPR 0.D. VIABILITY CONTRQL
low B 0.01 9.032 3y 1.193 EED 0.001
c 0.1 0.031 i 1.128 94 ~.003
D 1 0.039 . 4N 1.226 100 ~.002
B 10 -.020 oy 1.067 89y -.002
4 100 -.058 oy 0.559 479y -.002
high G ™ 1000 -.160 o 0.007 ptY 0.002
* highest drug aton tested vaiues shown are final adjusted numbers
SUMMARY GRAPH
AVS 6467 vs. HIV3B (04/24/90)
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PLATE 0U4 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6467
DRUG 6467 MTT ASSAY TAl: 23.24 Si: 4.65
1 2 3 4 5 6 7 8 9 10 11 12
reagent round piastic background
Al 0.105 0.097 0.123 0.114 0.109 0.119¢ 0.000 0.000 0.000 0.000 0.000 0.000
ccive ox drug 6447 axperimenial coive ox
B 1.314 1.488 ] 0.153 0.166 0.134| 1.321 ] 1.330
C 1.339 1.510 | 0.179 0.148 0.205| 1.470| 1.424
D 1.312 1.553 ] 0.258 0.206 0.325] 1.410| 1.427
£ 0.182 1.415{ 1.153 1,398 1.302| 0.160| 1.541
F 0.180 1.058} 0.847 0.883 0.733} 0.173] 0.825
G 0.174 0.450| 0.426 0.446 0.427 | 0.142| 0.400
drug 6487 colorimetrioc badkground
H 0.107 0.110 0.105 0.108 0.114 0.117
1oxwonll L] ™ 80LD « highest drug cono valuse shawn are optical densities
VIRUS \'A'4 PROJECT # 5975-4
CELLS VERQ Satisfactory; Active: Retest SPONSOR USAMRIID
SHIPMENT NUMBER 63 RETEST AT 3.2 UG/ML TEST DATE 04/19/90
STRA LEDCA DATE READ 04/25/90
REAGENT 0.111 L SN
VIRUS CONTROL 0.057
CELL CONTROL 1.250
DIFFERENTIAL 1.193

L_Rvgiigg_ﬂﬂ ARTIVIRAL TEST VALUES CYTOTOXTCITY TeST VALUES
. “MEAN ¥ VIRAL HEAN™ 5 CELL] COLORIMETRIC
PLATE | (uG/mL) 0.0. CPE 0.0. VIABILITY CONTROL
low B 0.01 -.U23 10 1.29¢ - 10UX 0.008
C 0.032 0.006 99« 1.353 100% 0.003
0 0.1 0.098 924 1.382 1004 -.003
£ 0.32 1.122 64 1.373 100 -.006
F 1 0.654 454 0.831 66% -.001
high G 3.2 0.269 17 0.318 2 -.004
° highest drug concentration tseted vakies shown ase final adjused numbere
SUMMARY GRAPH
1% AVS 6467 vs. VV (04/19/90)
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PLATE OVV IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6467

DRUG 6467 MTT ASSAY TAl: 17.08 SI: 3.66
1 2 3 4 s 6 7 8 9 10 11 12
reagent background plastic background
A| 0,108 0.113 0.110 0.114 0.111 0.121}] 0.000 0.000 0.000 0.000 0.000 0.000
ocive tox drug 6487 expenmental caive ox
B 1.830 1.845) 0.203 0.233 0.193| 1.728| 1.710
c 1.920 1.733 | 0.174 0.147 0.218{ 1.917 | 1.73%
D 1.89% 1.913{ 0.357 0.263 0.292| 1.915| 1.868
B 0.199 1.843 | 1.232  1.174 1.173| o0.136| 1.739
F 0.124 1.495{ 1.117 1.250 1.167| 0.166| 1.229
G 0.186 0.497 | 0.416 0.431 0.448| 0.110| 0.556
drug 84867 colorimetrio background
B 0.104 0.106 0.309 0.104 0.116 0.109
'] ity Ll ) virus control BOLD = higheet drug conc valuss shown are optical densities
VIRUS \'A'} PROJECT ¢ 5975-4
CELLS VERO 3satistactory SPONSCR USAMRIID
SHIPMENT NUMBER 63 CONPIRMS ORIGINAL ACTIVITY TEST DATB 05/10/90
STRN LEDCA DATE RRAD 05/16/90
REAGENT 0.113 . " DRUG BAST: B, SR 1 e : 95%
VIRUS CONTROL 0.041 | . TCi(uelmEy: T T T
CELL CONTROL 1.755% S 26 (ueiLy 9.35: L —
DIFFERENTIAL 1.714 ANTIVIRAL INDEX (AL} %030 | | ———
DRUG 6467 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
ROW ON CONC. MEAN N VIRAL MEAX S CELL| COLGRIMETRIC
PLATE | (ua/mL) 0.D. CPE 0.D. VIABILITY CONTROL
iow B 0.01 0.060 96 1.669 95 -.004
c 0.032 0.023 99 1.618 92 0.003
D 0.1 0.160 91 1.787 100 -.009
| 0.32 1.044 39 1.682 96 -.004
4 1 1.032 40 1.256 72 -.007
high @ 3.2 0.287 83 0.423 24 ~.009
* highest drug concentration tested vaiues shown are final adjusted numbers
SUMMARY GRAPH
AVS 6467 vs. VV (05/10/90)
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Antiviral Drug Screening Program

USAMRIID

09/21/90
STRUCTURE @wma |SUBMITTER CTR NO AVS NO
01141.01 KN=-II-71 AVS-006462
CATE RECD AMT RECEIVED !mg] [MOL WT (au)
sel NHy 12-28-89 72.40 325.729 '
|
}
. HANDLING/STORAGE ;
"///ltttbo i
SOLUBILITY ;
HO
o P
\\s// STABILITY
u
ALT NAME

2’ ,3'-0-SULFINYLCYTIDINE HYDROCHLORIDE

COMPOUND NAME

27,3’ ~0~SULFINYLCYTIDINE HYDROCHLORIDE

SCREEN INSTRUCTION

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>ADZ>VSV

IN VIVO TOXICITY ([mg/kg]

HOST VH RTE LDSO MTC LAB PR DATE

IN VITRO SCREEN [ug/ml]

IN VIVO SCREEN [Dose = mg/kg]

VIR VR _VR+ 1D50 CELL MTC T1 TI+ LAB PRT DATE VIR HST VR VR+ DOSE MIC_VEH RTE D TOX SP L PR_DATE
HIV NOT ACT MT2 < .32 0 SO MTTO4-APR-90
HIV NOT ACT MT2 .31 0 SO MTT24~-APR-~90
JE NOT ACT VERO 60.6 0 SO MTTO6-MAR-90
PT NOT ACT VERC 93.4 Q SO MTTO6-MAR~90
SF NOT ACT VERO 9.5 0 SO MTTO6-MAR~90
VEE NOT ACT VERO 46.6 0 SO MTTO9-MAR~90
w j.2e VERO 61.1 18.66 SO MTT29-MAR-90
v 1.72 VERO 24.4 14.12 SO MTTL19-APR~90
YF NOT ACT VEROQ 83 0 SO MTTO6-MAR~%0




PLATE 1HI IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6462

DRUG 6462 MTT ASSAY TAl: 0.00 Si: —
1 2 3 4 5 6 7 8 9 10 11 12
reagent background plastio background
A 0.137 Q.133 0.1136 0.11368 0.137 Q.138 0.938 0.033 0.03¢ 0.034 Q.038 0.042
ox ocive drug 6482 expenmental ox occive
B 0.327 1.658 0.203 0.202 0.208 0.323 1.743
c 0.165 1.702 0.1239 0.144 0.143 0.151 1.651
D 0.139 1.663 0.130 0.133 0.130 0.137 1.644
B 0.141 0.152 0.141 0.140 0.116 0.142 0.345
)4 6.138 0.358 0.132 0.132 0.131 0.133 0.368
G 0.133 0.350 0.123 0.126 0.127 0.131 0.337
drug 64482 colorimetrio background
| § 0.127 Q.130 0.132 0.131 0.134 0.135
l L] Y ] virue control BOLD = highest drug conc valuse shown we optical densities
VIRUS HIV3B PROJECT ¢ 6520-2
CELLS MT2 Satisfactory; Toxic; Retaest SPONSOR USAMRIID
SHIPMENT NUMBER 63 TEST DATR 04/04/90
STRN 2.5 DATE READ 04/12/90
REAGENT 0.137 . DRUG. 6462 5% ' 5as 95%
VIRUS CONTROL 0.215 : TC (uG/mL} - R L Q.32 < .8.320 c.80
CELL CONTROL 1,540 IC (ug/mL}- . L — L e—— —
DIFPERENTIAL 1.328 ANTIVIRAL INDRX: (AI} B ———— ——— : | mvre-
DRUG 6462 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
ROW OR CONC. MRAN % RED. IN MEAN § CELL{ COLORIMETRIC
PLATE | (uG/mL) Q.D. VIRAL CPR 0.D. VIABILITY CONTROL
low B 0.32 -.146 oy 0.191 129 -.002
(o 1 -.207 0 0.024 21 -.003
D 3.2 -.218 0 0.008 1 -.006
B 10 -.208 o 0.010 19 -.005
14 32 -.213 OJ 0.008 D: -.007
high G '1 100 -.217 [s} 0.005 Q -.010
* hig drug teatad valuee shown are linal adjusied numbers
SUMMARY GRAPH
110% AVS 6462 vs. HIV3B (04/04/90)
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PLATE 1JO IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6462

DRUG 6462 MTT ASSAY TALL 0.10 Sl ———x
1 2 3 4 H 6 7 F 9 10 11 12
reagent basxgrouna i Sl e background
A 0.099 0.096 0.104 0.107 0.10) 0.100 0.034 0.03¢4 Q0.013S% 0.034 0.033 0.034
calve wox arug 64482 experyrenial ocrve ox
B 1.2717 1.202 0.32% 0.302 0.296 1.184 1.192
c 1.183 1.20¢ 0.317 0.328 0.3136 1.249 1.164
D 1.477 1.277 g.318 0.322 0.327 1.201 1.297
B 0.309 1.193 0.320 0.302 0.316 0.271 1.098
) 4 0.288 0.906 0.218 0.264 0.278 0.302 0.842
[] 0.266 0.125 0.121 0.118 0.122 O.ZSZJ 0.119
drug 6482 CoNIIMe o dackgroung
- { 0.117 0.115 0,118 0.111 0.108 0.113
4 y ] Yomvirus ol BOLD = higheat drug cono vaiues enoWN &/¢ OpUCAl densiues
VIRUS Hiv3B PROJRCT ¢ 6520-2
CELLS MT2 gatistactory SPONSOR USAMRIID
SHIPMENT NUMBER 63 TRST DATE 04/24/90
3STRN 2.5 DATE RRAD 05/02/%0
REAGENT Q.101 DRUG. 6462. 5Q% - 995% -
VIRUS CQNTROL 0.187 : ] TC. {uG/lwL}. . -4.30860C:|. ¢ .. G.931C000
CELL CONTROL 1.181 S o IC (ue/mL}: — S —
DIPPERENTIAL 0.874 ANPIVIRAL INDEX (AI}. ——. - . PR
DRUG 6462 ARTIVIRAL TEST VALUES CYTOTOXICITY TRST VALURS
ROW ON CORC. MEAN % RRD. IN MEAN S CELL COLORIMETRIC
PLATE (nG/mL) 0.D. CPR Q.D. VIABILITY CORTROL
low 3 0.01 0.008 1N 1.084 93y 0.012
c V.1l 0.032 iy 1.07¢6 93y Q.007
D 1 0.024 . 29 1.176 100¥ 0.010
R 10 0.011 iy 1.030 89y 0.014
4 100 -.050 ou 0.759 65% 0.014
high G * 1000 -.184 oy 0.005 oy 0.016
* higheet drug concenyation teswsd values show . are final adjustad numbers
SUMMARY GRAPH
AVS 6462 vs. HIV3B (04/24/90)
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PLATE 0U2 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6462
DRUG 5462 MTT ASSAY TAl: 30.00 Sl: 9.69
1 2 3 4 5 6 7 3 9 10 11 12
reagent background plastc background
Ay 0.125 0.117 0.119 0.120 0.124 0.130| 0.000 0.000 0.000 0.000 0.000 0.000
tox calve drug 6462 experimental tox oafve
8 1.284 1.387 0.125 0.155 0.151 1.443 1.322
C| 1.197 1.494 [ 0.453 0.332 0.473] 1.315 1.435
D| 1.183| 1.466| 1.131 1.258 1.282 ] 1.466 1.513
E 1.311 3.176 | 1.234 1.216 1.347| 1.456 0.278
F| 0.415! 0.176 | 0.359 0.399 0.430 | 0.446 0.187
G| 0.280]| 0.197| 0.263 0.256 0.255; 0.294 0.173
drug 64482 colorimetric background
H 0.124 0.106 0.110 0.108 0.103 0.152
t i L} rh BOLD = highest drug conc vaiuss shown are optical deneities
VIRUS w PROJECT # 5975-4
CELLS VERO Satisfactory SPONSOR USAMRIID
SHIPMENT NUMBER 63 CONFIRMS ORIGINAL ACTIVITY TEST DATE 04/19/90
STRN LEDCA DATE READ 04/25/90
REAGENT 0.123 g
VIRUS CONTROL 0.075
CELL CONTROL 1.314 4 in -
CIFFERENTIAL 1.238 | ANTIVIRAL INDEX: IR
?gG 040 ANTIVIRAL TEST VALUES CYTUTOXRICITY TEST VALUES
TURC. REAN % VIRAL REAR % CELL] COLORTMETRIC |
PLATE | (uG/mL.) 0.0. CPE 0.0. VIABILITY CONTROL
low B8 0.327 -.0%4 1 1.211 9% 0.029
c 1 0.242 1.154 88% -.020
D 3.2 1.041 1 1.217 934 -.015
E 10 1.081 1 1.274 97 -.013
F 32 0.215 8 0.325 2 -.017
high G * 100 0.059 9 0.164 12 0.001
* highest drug concentration tested values shown are final adjusied numbers
SUMMARY GRAPH
' 10% AVS 6462 vs. VV (04/19/90)
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USAMRIID

Antiviral Drug Screening Program

29/21/3¢
STRUCTURE wuma | SUBMITTER CTR NO AVS 8O
01141.01 KN-VII-87 AVS-006460
DATE RECD AMT RECEIVED (mg] [MOL #T (au
o 12-28-89 73.00 740.864
lj’ALNH HANDLING/STORAGE
N/<
o
Q SOLUBILITY
0
STABILITY
ALT NAME
3/ -DEOXY-2", 5’ ~DI-O-TRITYL-3’ ~SPTROEPOXYURIDINE

CCMPOUND NAME

37 -DEOXY-2’,5’-DI-O-TRITYL-3’-SPIRCEPOXYURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY (mg/kg]

PRICRITY=PT>VEE>YF>KHF>PIC>JE>SE>VV>AD2>VSY HOST VH RTE _ LDSO _ MIC _LAB PR _CATE

IN VITRO SCREEN ([ug/ml] IN VIVO SCREEN [(Dose = mg/kg]
VIR VR VR IDS0_ CELL MTC Tl TI+ _LAB PRT DATE VIR HST VR _VR+ DOSE MTC VEH RTE D TOX SP L PR DATE
HIV NOT ACT MT2 8.6 0 SO MTT28-MAR-90
HIV 22.4 CEM 92.7 4.14 SO MTT12-JUN-90
JE NOT ACT  VERO 205 0 SO MTTO6-MAR-90
JE NOT ACT VERO 514 [\ SO MTT22-MAR-90
PT NOT ACT  VERO > 320 0 SO MTTO6-MAR~90
PT NOT ACT  VERO 346 0 SO MTT22-MAR-90
SF NOT ACT  VERO > 320 0 SO MTTO6-MAR-90
SF NOT ACT  VERO 605 0 SO MTT22-MAR~-50
VEE NOT ACT VERO > 320 0 SO MTTO09-MAR-90
VEE NOT ACT  VERO 556 0 SO MTT23-MAR-90
w NOT ACT  VERO 203 0 SO MTT29-MAR-90
YF NOT ACT  VERO 266 0 SO MTT06-MAR-90
YF 49.5 VERO 251 5.07 SO MTT22-MAR-90




PLATE 1Q9 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6460
DRUG 6460 MTT ASSAY TAl: >30.24 SI: 2.79
1 2 3 4 5 6 7 8 9 10 11 12
reagent background plastio ]
A 0.302 0.273 0.281 0.414 0.402 0.296 0.079 0.081 0.295 0.252 0.130 0.071
oolvo 10X drug 6460 experimental ocofve 10x
B8 1.940 1,999 0.798 0.734 0.680| 2.096) 2.160
C 1.881 1.993| 0.697 0.802 0.720 | 1.992| 1.693
D 1.776 1.9871 0.947 0.994 0.879| 1.856{ 1.943
E 0.557 2.067 | 1.159 0.949 0.911 | 0.423| 2.060
F 0.423 2.0181 0.930 1.338 1.309| 0.365| 1.921
G 0.478 1.223| 0.719 0.614 0.637| 0.500| 0.881
drug 6480 oolorimetrio background
H 0.354 0.270 0.282 0.268 0.273 0.313
woxwoel toxioity i vir BOLD = highest drug cono values shown are optical densities
VIRUS HIVCRF PROJECT # 6520-2
CELLS (0:= V] Satisfactory; Active; Retest SPONSOR USAMRIID
SHIPMENT NUMBER 63. TEST DATE 06/12/90
STRN RF2 DATE READ 06/19/%0
REAGENT 0.328 . R T 40 98
VIRUS CONTROL 0.130
CELL CONTROL 1.596
DIFFERENTIAL 1.466
DROG 6460 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
[ROW ON | CORT. REAN % RED. IN — HEAR % CELL] COLORIMETRIT
PLATE | (uG/mL) 0.D. CPE 0.D. VIABILITY CONTROL
Tow B 0.3¢ 0.295 1.767 10 =015
C 1 0.337 23% 1.570 98% -.055
D 3.2 0.542 37 1.697 10 -.060
£ 10 0.595 41 1.782 10 -.046
F 32 0.793 1.700 1 -.058
high 6 100 0.173 12 0.698 0.026
* highaet drug tion teeted values shown are final adjusted numbers
SUMMARY GRAPH
110% AVS 6480 vs. HIVCRF (06/12/90)
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USAMRIID

Antiviral Drug Screening Program

39/2./7%0
SUBMITTER CTR NO AVS NO
STRUCTURE
01141.01 MS-I-48 AVS-006457
DATE RECD AMT RECEIVED [mg] |MOL WT (aw)
12-28-89 71.40 538,621
HANDLING/STORAGE
SOLUBILITY
N [+
Ma o
}zLQO
W TN STABILITY
ALT NAME
DISODIUM (CHOLESTERYLCXYCARBONYL) -PHOSPHONATE

COMPOUND NAME

DISODIUM(CHOLESTERYLOXYCARBONYL) -PROSPHONATE

PRICRITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSY

SCREEN INSTRUCTION

HOST __VH__RTE LDSQ

IN VIVO TOXICITY

MTC

LAB PR

{mg/kg]

OATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [(Dose = mg/kg]
VIR VR VR4 1250 CELL MTC TI LAB PRT DATE VIR HST VR _VR+ DOSE MTC VER RTE D TOX SP L PR DATE
HIV NOT ACT MT2 > 100 [} SO MTT28~MAR-90
HIV 77.6 CEM > 100 > 1.29 SO MTT12-JUN-90
JE NOT ACT VERQ > 320 0 SO MTTO6-MAR-90
PT NOT ACT VERO > 320 0 S50 MTT0€-MAR-90
SF NOT ACT VERO > 320 0 SO MTTO§~-MAR-90
VEE NOT ACT VERO > 320 3 SO MTTO9-MAR~-9%0
vV NOT ACT VERQ 165 0 SO MTT29~MAR-90
YF NOT ACT VERC > 320 0 S0 MTTO6~MAR-90




PLATE 1Q8 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6457
DRUG 6457 MTT ASSAY TAl: >27.78 SI: >1.29
1 2 3 4 5 6 7 8 9 10 11 12
[ reagent round piastic
Aj 0.433 0.373 0.552 0.655 0.447 G.&51 G.103 5.i00 0.19: C.842 G.104  0.087
tox cofve drug 6467 experimental ox aalvo
B] 1.739{ 1.747| 0.707 0.601 0.807 | 1.972 1.841
C{ 1.606( 1.765| 0.674 0.715 1.069{ 1.794 1.750
D| 1.871| 1.913} 0.559 0.799 1.037| 1.806 2.012
E| 1.782| 0.522| 0.965 0.990 0.742| 1.916 0.811
Fl 1.783| 0.541| 0.894 0.662 1.126| 1.899 0.583
G| 1.691| 0.602| 1.069 1.161 1.241| 1.811 0.652
drug 6457 oolorimetric round
H| 0.345 0.405 0.387 0.396 0.393 0.382
i 10xiolty L i BOLD =« highest drug cono valuse shown are optiosl densities
VIRUS HIVCRF PROJECT ¢ 6520-2
CELLS CceM Satisfactory; Active: Retest SPONSOR USAMRIID
SHIPMENT NUMBER 63 TEST DATE 06/12/90
STRN RF2 DATE READ 06/19/90
REAGENT 0.485
VIRUS CONTROL 0.133
CELL CONTROL 1.353
DIFFERENTIAL 1.220
[ DROG 6457 | ANTIVIRAL TEST VALUES |  CYTOTOXICITY TEST VALUES]
ROW ON |~ CORC. FWEAN N RED. IN ~REAN % CELL| COLORTMETRIC |
PLATE | (uG/mL) 0.0. VIRAL CPE 0.0. VIABILITY CONTROL
low B 0.3 0.190 164 1.473 10 -.103
c 1 0.293 24 1.307 97% -.092
D 3.2 0.269 22 1.442 100% -.089
E 10 0.379 31 1.462 100% -.098
F 32 0.356 2 1.436 1008 -.080
high G 100 0.679 5 1.406 10 -.140
* highest drug concentration eeted values shown are final adjusted numbers
SUMMARY GRAPH
y10% AVS 6457 vs. HIVCRF (06/12/90)
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USAMRIID

Antiviral Drug Screening Program

$9/21/90
STRUCTURE SUBMITTER CTR NO AVS NGO
01141.01 Ms-1I-47 AVS-006456
DATE RECD AMT RECEIVED [(mg] |MOL WT (au)
12-28-89 79.20 544.694
HANDLING/STORAGE
SOLUBILITY
Yo
0\ /&o
P
" V/Q; STABILITY
ALT NAME
SODIUM ETHYL(CHOLESTERYLOXYCARBONYL)-PHOSPHONATE

COMPOUND NAME

SODIUM ETHYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE

SCREEN INSTRUCTION

IN VIVO TOXICITY [mg/kg]
PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LD50 MTC LAB PR DATE
IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose = mg/kg]
VIR YR __VR+ 1050 CELL MTC TI TI+ LAB PRT_DATE VIR HST VR__VR+ DOSE MTC VEH RTE D TOX SP L PR DATE
HIV NOT ACT MT2 66 0 SO MTT28-MAR~90
HIV NOT ACT CEM 20.3 0 SO MTT12-JUN-90
JE NOT ACT  VERO 70.1 [ SO MTTO6-MAR-90
JE NOT ACT  VERO 134 [} SO MTT18-APR-90
PT NOT ACT  VERO 69.3 [ SO MTTO6-MAR~90
PT NOT ACT  VERO 120 0 SO MTT18-APR-90
SF NOT ACT VERO 69.4 0 S0 MTTO6-MAR-90
SF NOT ACT  VERO 130 0 SO MTT18-APR-90
VEE NOT ACT  VERO 95.1 0 SO MTTO09-MAR-90
VEE NOT ACT  VERO 214 0 SQ MTT20-APR-90
w NOT ACT  VERO 53 0 SO MTT29-MAR-90
YF NOT ACT  VERO 63.2 0 SO MTTO6-MAR-90
tF 61  VERO 198 3.28 SO MTT18-APR-90




PLATE 1Q7 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6456
DRUG 6456 MTT ASSAY TAl: >10.33 SI: ———mm
1 2 3 4 5 6 7 8 9 10 11 12
nqom’ nd ] . plestic baokground j
Al 0.463 0.349 0.539 0.566 0.380 0.388| 0.253 0.256 0.399 0.448 0.239 90.199
ocofvo tox drug 6458 experimental caive tox
8 1.590 2.1581 0.677 0.749 0.790| 1.783| 2.032
c 1.486 1.897] 0.768 0.952 0.649| 1.588| 1.808
D 2.193 1.611 | 0.717 0.851 0.958) 1.641( 1.70%
E 0.462 1.648] 0.907 0.911 0.499| 0.539| 1.596
F 0.636 0.671| 0.511 0.407 0.330| 0.548| o0.2N1
G 0.374 0.5171 0.507 0.351 0.430] 0.607 | 0.456
drug 6458 colormerio round
H 0.437 0.442 0.455 0.454 0.455 0.522
% sodoity | viry BOLD = highest drug conc values shown are opiioal densities
VIRUS HIVCRF PROJECT ¢ 6520-2
CELLS CEM  Satisfactory SPONSOR USAMRIID
SHIPMENT NUMBER 63 TEST DATE 06/12/90
STRN RF2 DATE READ 06/19/9
REAGENT e T wEmEe T T T e
VIRUS CONTROL 0.079
CELL CONTROL 1.265
DIFFERENTIAL 1.186
DRUG 5456 ANTTVIRAL TEST VALUES CYTOTOXICTTY TEST VALUES
[ ROW ON | CORC. HEAN % RED. TN COLORTRETRIT
PLATE | (uG/mlL) 0.D. CPE 0.D. VIABILITY CONTROL
low B 0.3¢ U.137 1.573 1 0.074
c 1 0.255 22 1.397 10 0.007
D 3.2 0.308 2 1.154 91 0.006
E 10 0.238 2 1.167 92 0.007
F 32 -.102 0.029 2 -.006
high G 100 -.086 0.050 -.012
“ highest drug concentration tested values shown are final adjusted numbers
SUMMARY GRAPH
0% - - AVS 6456 vs. HIVCRF (06/12/30)
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PLATE VCS IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6456
DRUG 6456 MTT ASSAY TAl: 0.00 Sk ——-
1 2 3 4 5 6 7 8 9 10 11 12
reagent baokground plastic background
A| 0.064 0.056 0.057 0.057 0.059 0.058| 0.002 0.001 0.002 0.002 0.002 0.002
tox calvo drug 8458 experimental tox ccivo
8] 1.137] 1.382} 0.224 0.255 0.236] 1.253 1.348
Cj 1.034| 1.299| 0.235 0.249 0.251| 1.061 1.062
D) 0.984} 1.077| 0.361 0.349 0.350} 0.932 1.055
E| 0.772 | 0.243] 0.374 0.289 0.416| 0.593 0.234
F| 0.044| 0.242| 0.035 0.035 0.034| 0.037 0.257
G| 0.044| 0.233| 0.037 0.036 0.033( 0.035 0.251
drug 6458 colorimetric background
H| 0.040 0.049 0,051 0.051 0.051 0.053
] '} voavirue control BOLD = highest drug cono valuss shown ae optical densities
VIRUS PT PROJECT # 5975-1
CELLS VERO Satisfactory SPONSOR USAMRIID
SHIPMENT NUMBER 64 CONFIRMATORY #1 ** NEGATIVE ** TEST DATE 04/18/90
STRN ADAMES DATE READ 04/26/90
REAGENT 0.059 9!
VIRUS CONTROL 0.185
CELL CONTROL 1.145
DIFFERENTIAL 0.961
[ DRUG 6456 | ANTIVIRAL TEST VALUES CYTOTOXTCITY TEST VALUES
ROWON| CONC.| WEAN ¥ VIRAC % CECLCT COCORIRETRIT |
PLATE | (uG/mL) 0.0. CPE 0.D. VIABILITY CONTROL
ow B 3.2 0.001 1 1.185 -.006
c 10 0.010 9 0.997 87 -.008
D 32 0.118 0.908 7 -.008
E 100 0.124 87 0.632 5 -.008
F 320 -.199 1 -.008 -.010
high 6 | 1000 -.189 1 0.000 -.019
* highest drug tested values shown are final adjusted numbers
SUMMARY GRAPH
110% AVS 6456 vs. PT (04/18/90)
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PLATE VCL IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6456
DRUG 6456 MTT ASSAY TAl: 0.00 SIi —
1 2 3 4 5 6 7 8 9 10 11 12
reagent round plastie background
A| 0.056 0.052 0.051 0.051 0.052 0.052} 0.001 0,002 0.001 0.001 0.001 0.001
tox calve drug 64568 experimental tox calvo
B| 0.906{ 1.126] 0.044 0.043 0.040}| 1.015 0.781
C| 0.972| 1.096 0.067 0.067 0.056] 0.958 1.029
D| 1.066| 1.047| 0.077 0.071 0.061} 1.002 0.946
E] 0.644| 0.071] 0.171 0.183 0.152] 0.554 0.069
F| 0.041} 0.095] 0.038 0.039 0.037| 0.038 0.092
G} 0.038| 0.070| 0.032 0.032 0.031| 0.032 0.061
drug 8458 oolorimetric background
H] 0.038 0.047 0.048 0.053 0.049 0.048
it 10xici ] J L BOLD = highest drug conc values shown are optical densities
VIRUS SF PROJECT # 5975-1
CELLS VERO Satisfactory SPONSOR USAMRIID
SHIPMENT NUMBER 64 CONFIRMATORY #1 ** NEGATIVE ** TEST DATE 04/18/90
STRN SICILIAN DATE READ 04/26/90
REAGENT 0.052 L O
VIRUS CONTROL 0.024
CELL CONTROL 0.952
DIFFERENTIAL 0.928
DRUG 5455 ARTTVIRAL TEST VALUES CYTOTOXTCITY TEST VALUES
| ROW UN]  CURC. FEAN % VIRAL HEAN % CELL] COUORIMETRIC |
PLATE | (uG/nL) 0.D. CPE 0.D. VIABILITY CONTROL
Tow B 3.2 -.030 O] U.912 -.004
c 10 -.010 10 0.916 9 -.003
D 32 -.008 1 0.981 10 0.001
E 100 0.096 9 0.551 -.004
F 320 -.033 1 -.008 -.005
high 6 * 1000 -.031 10 -.003 -.014
* highest drug conosntration teeted values shown are final adjusied numbers
SUMMARY GRAPH
110% AVS 6456 vs. SF (04/18/90)
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PLATE VBP IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6456
DRUS 6456 MTT ASSAY TAL: 0.00 S ———-o
1 2 3 4 5 6 7 8 9 10 11 12
reageni background plastic background
A 0.086 0.068 0.066 0.068 0.071 0.066 0.001 0.002 0.002 0.001 0.002 0.002
tox ceivo drug 8458 expesimental tox coive
B 1.336 1.491 0.112 0.091 0.111 1.375 1.479
C 1.312 1.515 0.105 0.115 0.088 1.364 1.465
D 1.290 1.521 0.083 0.086 0.099 1.282 1.444
€] 1.221| 0.117) 0.096 0.091 0.093| 1.149 0.115
Fi{ 0.410] 0.126| 0.138 0.196 0.147| 0.378 0.120
G 0.107 0.098 0.092 0.087 0.092 0.095 0.098
drug 8458 colorimetrio round
H 0.057 0.073 0.064 0.060 0.062 0.065
[ il toxicity ] vcavirus control BOLD = highest drug cona values shown are optical densities
VIRUS VE PROJECT # 5975-1
CELLS VERO Satisfactory SPONSOR USAMRIID
SHIPMENT NUMBER 64 CONFIRMATORY #1 ** NEGATIVE ** TEST DATE 04/20/90
STRN TRINIDAD DATE READ 04/24/90
REAGENT 0.071 35
VIRUS CONTROL 0.042
CELL CONTROL 1.415
DIFFERENTIAL 1.374
DRUG 5455 “ARTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
. HEAN % VIRAL — HEAN % CELL| COLORTEETRIC |
PLATE | (uG/mL) 0.D. CPE 0.D. VIABILITY CONTROL
iow B 3.2 =002 10 T.291 -.006
c 10 -.001 10 1.276 -.009
D 32 -.012 10! 1.226 87 -.011
E 100 -.012 10 1.121 7 -.007
F 320 0.046 97 0.321 2 0.002
high G % 1000 -.008 1 0.044 -.014
* highest drug concentration tested values shown are final adjusted numbers
SUMMARY GRAPH
' 10% AVS 6456 vs. VE (04/20/90)
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PLATE VAT IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6456
DRUG 6456 MTT ASSAY TAl: >15.51 Si: 2.16
1 2 3 4 5 6 7 8 9 10 11 12
reagent backyround plastc background
Al 0.074 0.076 0.073 0.073 0.073 0.074 0.001 .« 0.001 0.000 0.001 0.001 0.001
{7 3 ootve drug 6456 expenmental wox cofvo
B8 0.976 1.014 0.301 0.302 0.311 0.917 0.995
C 0.951 0.907 0.359 0.337 0.348 1.032 0.973
D 0.954 0.913 0.509 0.517 0.494 0.966 0.989
£ 0.880 0.286 0.761 0.689 0.684 0.802 0.287
F 0.117 0.292 0.097 0.082 0.079 0.080 0.294
G 0.056 | 0.281 0.053 0.051 0.050 g.047 0.287
drug 6448 ooloremetric background
H 0.052 0.065 0.069 0.069 0.069 0.068
U} H 4 | BOLD « highest drug conc values shown ase optical deneities
VIRUS YF PROJECT ¢# 5975-1
CELLS VERO Satisfactory: Active: Retest SPONSOR USAMRIID
SHIPMENT NUMBER 64 CONF IRMATORY #1 == GOOD =** TEST DATE 04/18/90
STRN ASIBI DATE READ 04/24/90
REAGENT 0.074 IS8
VIRUS CONTROL 0.214
CELL CONTROL 0.891
DIFFERENTIAL 0.677
OUrRUG 6450 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
"ROW ON | CORC.|  FEAN X VIRAL REAN % CELL] COLORTMETRIC |
PLATE | (uG/mL) 0.D. CPE 0.0. VIABILITY CONTROL
Tow B 3.2 0.023 97 0.8/9 9 -.00b
C 10 0.065 90 0.923 100% -.005
D 3 0.224 67% 0.891 100% -.005
E 100 0.429 374 0.772 87 -.005
F 320 -.193 100% 0.034 4 -.009
high G * 1000 -.215 100 0.000 -.022
* highest drug tested vakioe sh are final
SUMMARY GRAPH
110% AVS 6456 vs. YF (04/18/90)
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USAMRIID

Antiviral Drug Screening Program

C9/21/90
STRUCTURE SUBMITTER CTR NO AVS NO
01141.01 MS-I-44 AVS-006455
DATE RECD AMT RECEIVED [mg)] [MOL WT (au)
12-28-89 79.20 550.766
HANDLING/STORAGE
SOLUBILITY
Yo
°\ /J§§°
P
' N STABILITY
ALT NAME
DIETHYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE

COMPOUND NAME

DIETHYL(CHOLESTERYLOXYCARBONYL) ~PHOSPHONATE

SCREEN INSTRUCTION

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV

HOST VH RTE LDSO

IN VIVO TOXICITY

MTC LAB PR DATE

(mg/kg]

IN VITRO SCREEN {ug/ml] IN VIVO SCREEN [Dose = mg/kg]
VIR VR_VR+ _ 1DS0  CELL MTC TI Ti+ _LAB PRT DATE VIR HST VR_VR+ DOSE MTC VEH RTE D TOX SP L PR DATE
HIV NOT ACT  MT2 > 100 0 SO MTT28-MAR-30
HIV 17.5  CEM >100 > 5.71 SO MTT12-JUN-90
JE NOT ACT  VERO > 320 0 SO MITOG-MAR-90
eT NOT ACT  VERO > 320 0 SO MTTO6-MAR-90
SF NOT ACT  VERO > 320 ) SO MTTO6-MAR-90
VEE NOT ACT  VERO > 320 0 SO MTTO9-MAR-90
w NOT ACT  VERO > 320 0 SO MTT29-MAR-90
tF NOT ACT  VERO > 320 0 SO MTTO6-MAR-90




fF

a DRUG'S ANTIVIRAL EFFECT
(% RED. IN VIRAL CPE)

PRINTED 08/Z1/90

PLATE 1Q7 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6455
. DRUG 6455 MTT ASSAY TAl: >38.98 SI: >5.71
1 2 3 4 5 6 7 8 9 10 11 12
teagent plastio
Al 0483 0,349 0.539 0.5 0.33% 0.388! 0,253 0,256 0,399 0,448 0.238 0. 100
ox oalvo drug 8488 experimental - ocolve
81 1.916| 1.590] 0.861 0.677 0.813| 1.889 1.783
C|l 1.840| 1.486| 0.820 0.98 0.873| 2.017 1.588
O 1.800; 2.193] 0.764 0.557 0.841{ 1.849 1.641
E| 2.057| 0.462| 0.856 0.811 1.334| 2.016 0.539
Fl 1.959( 0.636| 0.944 1.071 1.242| 1.830 0.548
G{ 2,003} 0.374| 1.269 1.478 1.180( 1.913 0.607
drug 8485 colorimetrio background
H| 0.328 0.243 0.480 0.459 0.455 0.448
Wxecel widcity ] rirue control BOLD « highest drug cono vahios shown are optioal denelties
VIRUS HIVCRF PROJECT # 6520-2
CELLS CEM Satisfactory; Active; Retest SPONSOR USAMRIID
SHIPMENT NUMBER 63 TEST DATE 06/12/90
STRN RF2 DATE READ 06/19/90
REAGENT 0.449 : = :
VIRUS CONTROL 0.079
CELL CONTROL 1.265
DIFFERENTIAL 1.186
DRUG 6455 ANTIVIRAL TEST VALUES CYTUTOXICITY TEST VALUES
FROW OR | CORC— REAN X RED_ 1IN ¥ CELL| COLORTRETRIC |
PLATE | (uG/mL) 0.D. VIRAL CPE 0.D. VIABILITY CONTROL
ow B8 0.32 0.256 1.458 — 100% 0.000
C 1 0.358 1.473 1 0.007
0 3.2 0.182 1 1.365 1 0.011
E 10 0.442 37 1.557 1 0.031
F 32 0.764 1.652 1 ~.206
high G 100 0.902 7 1.631 1 ~.120
* highest drug concentration Wested values shown are final adjiusied numbers
SUMMARY GRAPH
110% AVS 6455 vs. HIVCRF (06/12/90)
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USAMRIID

Antiviral Drug Screening Program

$5/18/90
SUBMITTER CTR NO AVS NO
CHIRAL
STRUCTURE 01141.C1 KN-II-71 AVS-006462
DATE RECD AMT RECEIVED [mg] |MOL WT (au)
HCL NH, 12-28-89 72.40 325.729
Xy HANDLING/STORAGE
N//L§:O
o
SOLUBILITY
HO
o} 0
~ s/ STABILITY
I
o}
ALT NAME
27,37 -0-SULFINYLCYTIDINE HYDRCCHLCRID

COMPOUND NAME
27,3 -0~-SULFINYLCYTIDINE HYDROCHLORIDE

SCREEN INSTRUCTION

IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHFE>PIC>JE>SF>VV>AD2>VSV HOST VH RTE _ LDSO  MIC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose = mg/kg’
VIR VR__VRe 1D50  CELL MTC TI TI+ _LAB PRT DATE VIR AST VR _VR* DOSE MTC VEH RTE D TOX SP L PR CATE
HIV NOT ACT MT2 .06 0 SC MTT
HIV NOT ACT MT2 < .32 ° SO MTT
JE NOT ACT VERO 22.4 [ SO MTT 90-03-06
PT NOT ACT VERO 8.6 0 SO MTT 90-03-06
SF NOT ACT  VERO 21 [ SO MTT 90-03-06
VEE NOT ACT VERO 3.73 [} SO MTT 90-03-09
w 1.72  VERO 16.7 14.12 SO MTT
w 3.28 VERO 25.7 15.66 SO MTT
YF NCT ACT VERO 44 .4 0 SO MTT 90-03-06




PLATE 0SS IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6462
DRUG 6462 MTT ASSAY TAl: >32.30 Sl: 7.85
1 2 3 4 5 6 7 8 9 10 11 12
reagent background plastic backgreund
A 0.104 0.114 0.112 0.111 0.111 0.112 0.000 0.000 0.000 0.000 0.000 0.000
ocalvo 1ox drug 6462 experimental ocive tox
B 1.542 1.492 0.362 0.278 0.427 1.506 1.619
c 1.596 1.491 0.820 0.842 0.963 1.508 1.676
D 1.651 1.650 1.412 1.560 1.551 1.524 1.770
B 0.160 1.040 0.929 0.938 0.852 0.247 1.058
P 0.248 0.573 0.511 0.523 0.524 0.174 0.542
G 0.213 0.320 0.312 0.315 0.305 0.238 0.349
drug 6482 colorimetric background
g 0.153 0,122 0.110 0.108 0.110 0.117
Y 4 control BOLD a highest drug cons values shown are optical densities
VIRUS v PROJECT # 5975-4
CELLS VERO satisfactory; Active: Retest SPONSOR USAMRIID
SHIPMENT NUMBER 63 RETEST AT 100 UG/ML TRST DATE 03/29/90
STRN LEDCA DATE READ 04/04/90
REAGENT 0.111 DRUG 6462 258 50% 95%
VIRUS CONTROL 0.103 ¢ (uG/mL} 25.70 61.10 > 324.00
CELL CONTROL 1,444 IC (ud/mL} 1.56. 3.28 9.54
OIFFERENTIAL 1.341 ANTIVIRAL INDERX (AI) 16.44 18.56 > 33.56
DRUG 6462 ARTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
ROW ON COnC. MEAN § VIRAL MEAN $ CELL] COLORIMETRIC
PLATE | (uG/amL) 0.D. cP® 0.D. VIABILITY ¢C TIROL
low B 1 0.136 90y 1.439 1004 1.006
c 3.2 0.663 51 1.474 100% -.001
D 10 1.297 . 3N 1.602 100w -.003
B 32 0.694 489 0.939 659 -.001
1 4 100 0.294 761 0.433 301 g.012
high @ * 320 0.055 96 0.182 13 0.042
* highest drug testad vaiuss shawn are final adjusted numbers
SUMMARY GRAPH
AVS 6462 vs. VV (03/29/90)
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PLATE 0U2 N VITRO ANTIVIRAL RESULTS DRUG: AVS 6462
DRUG 6462 MTT ASSAY TAl: 30.00 Si: 9.69
1 2 3 4 5 6 7 8 9 10 11 12
reagent dackground plasto b round
Al 0.125 0.117 0.119 0.120 0.124 0.130| 0.000 0.000 0.000 ©0.000 0.000 0.000
tox oeivg drug 6482 expenmentai o1 cofve
B 1.284 1.387 0.125 0.155 0.151 1.443 1.322
C 1.197 1.494 | 0.453 0.332 0.473 1.315 1.435
0 1.183 1.466 1.131 1.258 1.282 1.466 1.513
3 1.311 0.176 1.234 1.216 1.347 1.456 0.278
F 0.415] 0.176| 0.359 0.399 0.430| 0.446 0.187
G 0.280 0.197 0.263 0.256 0.255 0.294 0.173
drug 8482 colorimetrio background
H 0.124 0.106 0.110 0.108 0.103 0.152
u 4 toxict ] ol  vowvirua control BOLD = highsat drug cong valuse shown e oplical densities
VIRUS wW PROJECT # 59754
CELLS VERO Satisfactory SPONSOR USAMRIID
SHIPMENT NUMBER 63 CONFIRMS ORIGINAL ACTIVITY TEST DATE 04/19/90
STRN LEDCA OATE READ 04/25/90
REAGENT 0.123 L GO - 9B
VIRUS CONTROL 0.075 i 'IQO:D&;
CELL CONTROL 1.314 :
DIFFERENTIAL 1.238
DRUG 6462 ANTTIVIRAL TeST VALUES LYTCTOXICTTY TEST VALUES '
~0W 0N ] TORT. MEAN ¥ VIRAL MEAN ¥ LEL TOLORTRETRIT
PLATE | (uG/mL) 0.0. CPE 0.D. VIABILITY CONTROL
ow B 0.3 -.Ug4 10 - 1.211 9 0.0d9
c 1 0.242 804 1.154 88« -.020
0 3.2 1.041 164 1.217 934 -.015
E 10 1.081 134 1.274 974 -.013
F 32 0.215 834 0.325 2 -.017
high G 4 100 0.059 95¥ 0.164 12 0.001
° higheet drug concentration iested vakios shown are finsl adjwted humbens
SUMMARY GRAPH
AVS 6462 vs, VV (04/19/90)
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USAMRIID
Antiviral Drug Screening Program 05/18/9¢
SUBMITTER CTR NO AVS NO
STRUCTURE CHIRAL 01141.01 KN-II-95 AVS-006467
DATE RECD AMT RECEIVED [mg) [MOL WT (au)
HC1 NH 12-28-89 72.60 261.667
HANDLING/STORAGE
N
OH o/k SOLUBILITY
WN
A STABILITY
NI
HO
ALT NAME
27 ,02-ANHYDROCYTIDINE HYDROCHLCRIDE

CCMPOUND NAME

2’ ,02-ANHYDROCYTIDINE HYDROCHLORIDE

SCREEN INSTRUCTION

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV

IN VIVO TOXICITY [mg/kg]

HOST _VH RTE LDSO MTC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN ([Dose = mg/kg]
VIR VR VRs __1DSO__CELL MTC TI TI+ __LAB PRT DATE VIR AST YR _VR+ DOSE _MTC VEH RTE D TOX SP L PR DATE
HIV NOT ACT  MT2 .04 [} S0 MTT
HIV NOT ACT  MT2 < .32 0 SO MTT
JE NOT ACT  VERO .11 0 SO MIT $0-03-22
JE NOT ACT VERO 1.8 0 SO MTT 90-03-06
PT NOT ACT VERO .48 0 SO MTT 90-03-22
PT NOT ACT  VERO 4.99 0 SO MIT 90-03-06
SF NOT ACT  VERO .58 0 SO MTT 90-03-22
SF NOT ACT  VERQ 2.4 0 SO MTT 90-03-06
VEE NOT ACT VERO 1 0 SO MTT 90-03-09
VEE NOT ACT VERO .5 o SO MTT 90-03-23
v .18 VERO .82 10.53 S0 MTT
YF NOT ACT  VERO .52 0 SO MIT 90-03-22
YF NOT ACT  VERO 1.96 0 SO MTT 90-03-06




PLATE QU4 IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6467
DRUG 6467 MTT ASSAY TAlL: 23.24 SI: 4.65
1 2 3 4 5 6 7 8 9 10 11 12
eagent background plastic background
Al 0.105 0.097 0.123 0.114 0.109 0.119] 0.000 0.000 0.000 0.000 0.000 0.000
ccive ox drug 6467 experimental v Tox
B 1.314 1.488 7 0.153 0.166 0.134 1.321 1.330
c 1.339 1.510} 0.179 0.148 0.205| 1.470 1.424
D 1.312 1.553] 0.258 0.206 0.325 1.410 ) 1.427
E 0.182 1.415 1.153 1.398  1.302| 0.160| 1.541
F 0.180 1.058| 0.847 0.883 0.733| 0.173| 0.825
G 0.174 0.450| 0.426 0.446 0.427 ) 0.142 ] 0.400
drug 6467 colorimetric background
H 0.107 0.110 0.105 0.108 0.114 0.117
L} vh BOLD = highest drug conc values shown ase optical densities
VIRUS w PROJECT # 5975-4
CELLS VERO Satisfactory; Active; Retest SPONSOR USAMRIIOD
SHIPMENT NUMBER 63 RETEST AT 3.2 UG/ML TEST DATE 04/19/90
STRN LEDCA DATE READ 04/25/90
REAGENT 0.111 B e 9B
VIRUS CONTROL 0.057 28
CELL CONTROL 1.250 e —
DIFFERENTIAL 1.193 oo
DRUG 5367 [ ANTIVIRAL TEST VALUES CYTUTOXTCITY TEST VALUES ‘
I "ROW ON | . FEAR ¥ VIRAL COLORIMETRIT
PLATE | {uG/mL) 0.0. CPE 0.D. VIABILITY CONTROL
Tow B 0.01 -.Ud3 T00% —1.292 0.006 |
C 0.032 0.006 99¢ 1.353 100% 0.003
D 0.1 0.098 92 1.382 10 -.003
2 0.32 1.122 1.373 10 -.006
F 1 0.654 4 0.831 6 -.001
high G 3.2 0.269 77 0.318 2 -.004
* highest drug concentration tested vaiues shown are final adjusted numbers
SUMMARY GRAPH
110% AVS 6467 vs. VV (04/19/90)
100%
90% et
_ 30% c
) P
’g 70% €
Q
‘é’ 60% A
= E
@ S0%
o 0
g eox u
: c
o 30% T
® '
20% o
10% N
ox% 100%
-1 OZ B 1 1 T
0.01 0.032 .1 0.32 1 3.2
DAL CONCENTRATION (vG/mi)

o ORUG'S ANTIVIRAL EFFECT
(% VIRAL CPE)

x

DRUG'S CYTOTOXIC EFFECT
(% CELL VIABILITY)

SOUTHERN RESEARCH INSTITUTE




Antiviral Drug Screening Program

USAMRIID

C5/18/92
ITTER CTR 8O AVS NO
TRUCT cHinaL | SUBM
S URE 01141.01 KN-V-109 AVS-006443
DATE RECD AMT RECEIVED (mg] [MOL WT (au)
12-28-89 86.00 818.979
O\ HANDL ING/STORAGE
/ ¥
o
[e} Q
R SOLUBILITY
ao z
O.
STABILITY
ALT NAME

N3-BENZYL-2’, 5’ -DI-O-TRITYLURIDINE

COMPOUND NAME

N3-BENZYL-2’,5'-DI-O-TRITYLURIDINE

SCREEN INSTRUCTION

N IN VIVO TOXICITY (mg/kg]
PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV. HOST VH RTE  LDSO MTC_ LAB PR _ DATE
IN VITRO SCREEN [ug/ml) IN VIVO SCREEN ([Dose = mg/kg]
VIR VR _VR# ID50  CELL MTC TI TI+ _LAB PRT DATE VIR HST YR VR+ DOSE MTC VEH RIE D TOX SP L PR DATE
HIV NOT ACT MT2 > 100 0 SO MTT 90-03-20
JE NOT ACT VERO 531 [V SO MTT 90-03-22
JE NOT ACT  VERO 24.7 0 SO MTT 90-03-01
PT 77.1  VERO 210 > 4.15 SO MTT $0-03-01
FT NOT ACT  VERO 335 0 SO MTT
SF NOT ACT  VERO 441 0 SO MIT 90-03-22
SF NOT ACT  VERO > 320 a 50 MTT 90-03-01
VEE NOT ACT  VERO 773 0 SO MTT 90-03-23
VEE NOT ACT  VERO > 320 o SO MTT 90-03-02
w NOT ACT  VERO 124 0 SO MTT 90-03-22
YF NOT ACT  VERO 427 0 SO MTT 90-03-22
YF NOT ACT  VERD 320 0 SO MTT 90-03-01




PLATE UQS

IN VITRO ANTIVIRAL RESULTS

DRUG: AVS 6443

DRUG 6443 MTT ASSAY TAI: >8.74 SI. 0.00
1 2 k] 4 5 6 7 8 9 10 11 12
reagent background pilasto background
A 0.061 0.061 0.061 0.059 0.059 0.062 0.001 ¢.001 0.002 0.002 0.001 0.002
tox ccve drug 6443 expenmental 10x ccive T
B 1.421 1.475 0.417 0.536 0.571 1.230 1.590
[of 1.514 1.258 0.406 0.411 0.448 0.783 0.962
D 1.327 1.605 Q.658 0.571 0.499 1,230 1.398
B 1.281 0.452 0.761 0.771 0.763 1.170 0.434
4 1.222 0.408 0.872 0.841 0.865 1.158 0.366
[+] 0.678 0.466 | 0.284 0.271 0.382 0.582 0.425
drug 8443 oolorimetric background
-4 0.207 0.089 0.068 0.064 0.064 0.064
L} Yy L] vCavirus control BOLD « highest drug cong values shown ase optical densities
VIRUS YF PROJECT # 5975~1
CELLS VERO 3satisfactory; Active; Retest SPONSOR USAMRIID
SBEIPMENT NUMBER 63 TOXICITY RERUNM TEST DATE 03/22/90
STRN ASIBI DATE READ 03/30/90
REAGENT 0.061 DRUG 6443 25% 50% 95%
VIRUS CONTROL 0.365 TC (uG/mL}) 427,00 166.00 > 10040.00
CELL CONTROL 1.321 Ic (ue/mL) . 56.60 ——— ——
DIFFERENTIAL 9.956 ANTIVIRAL INDEX (AI) T.54 0.Qa0 0.d¢
DRUG 5443 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
ROW OR CONC. MBAN % VIRAL MEAR v CELL COLORIMETRIC
PLATR | (uG/mL) c.D. CPR 0.D. VIABILITY CONTROL
low B 3.2 0.079 929 1.261 95 0.004
[ i0 -.008 100y 1.084 a2y 0.004
D a2 0.3147 L 1.214 924 0.004
E 100 0.332 65y 1.157 a8y g.gos8
)4 320 0.405 584 1.101 83Y 0.029
high G 1000 -.260 100 0.423 32 0.147
* highest drug tested vaiyes shown are tinal adjustsd numbers
SUMMARY GRAPH
10% AVS 6443 vs. YF (03/22/90)
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Antiviral Drug Screening Program

USAMRIID

05/18/90
SUBMITTER CTR NO AVS NC
STRUCTURE CHIRAL
01141.01 KN-VII-83 AVS-006444
DATE RECD AMT RECEIVED [mg] [MOL WT (au
o 12-28-89 79.00 726.837
/ - HANDLING/STORAGE
A Q
0]
/ SOLUBILITY
(o)
STABILITY
ALT NAME
3’ -DEOXY-2’,5’-DI-O-TRITYL-3’ -OXOURIDINE

COMDOTIND NIMT

3’ -DEOXY-2’,5’-DI-O-TRITYL-3’ -OXOURIDINE

SCREEN INSTRUCTION

IN VIVO TOXICITY [mg/kg]
PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2DVSY HOST VH RTE LDSQO  MIC LAB PR DATE
IN VITRO SCREEN (ug/ml} IN VIVO SCREEN [Dose = mg/kg]
VIR VR__VR+ IDS0  CELL MTC TI! TI+ LA PRT DATE VIR HST YR "VR+ DOSE MTC VEH RTE D TOX SP_L PR DATE
HIV NOT ACT MT2 > 100 0 SO MTT 90-03-20
JE NOT ACT VERO 51 ° SO MTT 90-03-01
JE NOT ACT  VERO 547 0 SO MTT 90-03-22
PT 79.2 VERO > 320 > 4.04 SO MTT $0-03-01
PT NOT ACT  VERO 257 0 SO MTT
SE NOT ACT  VERO 30 0 S0 MTT 90-03-01
SF NOT ACT VERO 365 0 SQ MTT 90-03-~22
VEE NOT ACT  VERO 680 0 SO MTT 90-03-23
VEE NOT ACT VERO > 320 0 SO MTT 90-03-02
w NOT ACT VERO 116 0 SO MTT 90-03-22
YF 29.8 VERO 410 24.55 SO MTT 90-03-22
YF NOT ACT  VERO > 320 0 SO MTT 90-03-01




PLATE UQO

IN VITRO ANTIVIRAL RESULTS

DRUG: AVS 6444

DRUG 6444 MTT ASSAY TAL: 3.21 Sk —e—
1 2 3 4 5 6 7 8 9 10 11 12
reagent baokground plastic background
A{ 0.077 0.073 0.071 0.070 0.072 ©0.072( 0.001 0.001 0.002 0.001 0.002 0.002
colvg ox drug 6444 experimental ociva tox
B 1.519 1.517 | 0.509 0.52% 0.554 | 1.544| 1.671
c 1.478 1.483 | 0.458 0.481 0.478 | 1.484 | 1.577
D 1.487 1.474 | 0.462 0.467 0.492| 1.537| 1.384
B 0.607 1.542| 0.621 0.651 0.640| 0.589{ 1.61%
F 0.615 1.327 | ©0.845 0.897 0.927| 0.619| 1.517
G 0.626 0.697 ! 0.474 0.515 0.524| 0.613| 0.680
drug 8444 colorimetnc background
B 0.121 0.082 0.081 0.078 0.078 0.077
¥ Y i ot irue controt 80LD « highest drug cono vaiues shown are optical densities
VIRUS JE PROJECT # 5975-1
CELLS VERO satisfactory; Active; Retest SPONSOR USAMRIID
SHIPMENT NUMBER 63 TOXICITY RERUN TEST DATE 03/22/90
STRN NAKAYAMA DATE READ 03/29/90
REAGEXT 0.073 DRUG 6444 258 sas 95%
VIRUS CONTROL 0.539 ¢ (uG/mL} $47.00 861.00 >  1000.00
CELL CONTROL 1.436 IC {uG/mL)y 260.00 ———mn ——m——
DIFPERENTIAL 0.897 ANTIVIRAL INDEX (AI} 2.16 —— ——
DRUG 6444 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
ROW OB CONC. MEAN S VIRAL MEAR % CELL| COLORIMETRIC
PLATE | (uG/aL) 0.D. CPE 0.D. VIABRILITY CONTROL
low B 3.2 -.087 100W 1.517 100% 0.005
c 10 -.148 1009 1.452 100 0.006
D 32 -.144 100% 1.351 94 0.006
B 100 0.017 98 1.497 100! 0.009
4 320 0.268 70 1.340 83 0.010
high G ¥ 1000 -.156 100 0.567 19 0.049
* highest drug tested vaiues shoun are final adjusted numbaers
SUMMARY GRAPH
AVS 6444 vs. JE (0¥22/90)
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PLATE URI IN VITRO ANTIVIRAL RESULTS DRUG: AVS 8444

DRUG 6444 MTT ASSAY TAl: 344 Sb ——ee-
1 2 3 4 L] 6 7 8 9 10 11 12
reagent baockground plastic background
A 0.054 0.055 0.054 0.051 0.051 0.053 0.002 0.002 0.001 0.001 0.001 0.001
ocivo tox drug 6444 experimental ocive tox
B 1.408 1.654 0.253 0.349 0.342 1.30% 1.302
< 1,631 1.553 0.377 0.414 0.423 1,539 1.238
D 1.634 1.452 0.477 0.492 0.519 1.485% 1.209
):4 0.388 1.415 0.593 0.743 0.580 0.418 1.296
F 0.391 1.118 0.988 0.750 0.778 0,386 1.001
G 0.316 0.384| 0.422 0.430 0.447 | 0.403 0.380
drug 8444 colorimetric background
B 0.055  0.057 0.056 0.055 0.051 0.049
Y ] ] vh | BOLD = highest drug conc vaiues shown ae optical densities
VIRUS PT PROJECT # 5975-1
CELLS VERO sgatisfactory; Active; Retest SPONSOR USAMRIID
SHIPMENT NUMBER 63 TOXICITY RERUN TEST DATE 03/22/90
STRN ADAMES DATE READ 03/30/90
RRAGENT 0.053 DRUG 6444 25% 508 95%
VIRUS CONTROL 0.331 ¢ (ue/mL} 257.00 601.00 > 10040.00
CELL CONRTROL 1.447 IC (we/mL}) I 115.00 - ———
DIFFRRENTIAL 1.117 ANTIVIRAL INDEX (AI} 2,324 —— ———
DRUG 6444 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
ROW ON CONC. MEAN S VIRAL MEAN S CELL COLORIMEBTRIC
PLATE | (uG/mL) 0.D. CPE 0.D. VIABILITY CONTROL
low 18 3.2 -.065 100% 1.429 39 -.004
[ 10 0,023 98 1.345 93 -.002
+] 32 c.110 90 1.276 88 0.002
B 100 0.2%2 77 1.300 90! 0.003
P 320 0.451 60 1.003 69 0.004
high ¢ | 1000 0.047 96 0.327 23 0.002
* highest drug toeted valuse shown are fina) adjusted numbers
SUMMARY GRAPH
AVS 6444 vs. PT (03/22/90)
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USAMRIID

Antiviral Drug Screening Program

05/18/90
SUBMITTER CTR NO AVS NO
URE CHIRAL
STRUCT 01141.01 KN-VII-21 AVS-006445
DATE RECD AMT RECEIVED [mg] |MOL WT (au)
12-28-89 74.00 726.837
HANDLING/STORAGE
NH
o v
[o]
SOLUBILITY
Q
STABILITY
ALT NAME
2’ -DEOXY-3’,5/-DI-0O-TRITYL-2’' ~OXOURIDINE

COMPOUND NAME
2’ -DEOXY-3',5’-DI-O~TRITYL-2’ -OXOURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY [mng/kg]

PRIORITY=PT>VEE>YF>KHFE>PIC>JE>SF>VV>AD2>VSV HOST VH RTE LDSO MTC LAB PR DATE

IN VITRO SCREEN [ug/ml] IN VIVO SCREEN [Dose = mg/kg]
VIR VR VR 1DS0  CELL MTC TI TI+___LAB PRT DATE VIR KST_ VR _VR+ DOSE _MTC VEH RTE D TOX SP L PR DATE
HIV NOT ACT  MT2 15.5 0 SO MTT 90-03-20
JE NOT ACT VE®D 49 0 SO MTT 90-~03~22
JE NOT ACT VERO 23.2 0 SO MTT 90-~03-01
PT 22.6 VERO 49 2.92 SO MTT $0-03-01
PT NOT ACT VERO 8.87 0 SO MTT 90-03-22
SF NOT ACT  VERO 30.4 0 SO MTT 90~03-22
SF NOT ACT  VERO 43.3 o SO MTT 90-03-01
VEE NOT ACT VERO 32 0 SO MTT 90-03-02
VEZ NOT ACT VERO 44 0 SO MTT 90-03-23
w NOT ACT VERO 3.6 0 50 MTT 90-03-22
F 18.9 VERO 48 3.45 SO MIT 90-03-01
F 9.06 VERO 29.6 5.83 SO MTT 90-03-22




. —

PLATE UQA IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6445
DRUG 6443 MTT ASSAY TAl: >18.33 SI: 3.27
: 1 2 3 4 5 6 7 8 9 10 11 12
reagent bacxground . plastio backgrouna [
A| 0.063 0.063 0.062 0.060 0.056 0.061| 0.001L 0.001 0.001 0.001 0.001 0.001
wx ccive drug 6445 experimental ox ocive
B{ 1.549( 1.409{ 0.619 0,596 0.557 ( 1.504 1.418
c| 1.442| 1.368{ 0.740 0.805 0.674| 1.607 1,392
p| 1.368| 1.448| 0.998 0.971 0.924 | 1.488 1.550
E| 1.067) 0.526] 0.934 0.600 0.848| 1.022 0.433
P| 0.062| 0.481] 0.051 0.050 0.054! 0.051 0.380
G| 0.066) 0.494] 0.066 0.061 0.059] 0.065 0.400
drug 8445 colorimetric background
8| 0.07% 0.071 0.065 0.062 0.064 0.062
u L Y L] wol ] BOLD « highesat drug cone values shawn are Opucal densities
VIRUS YF PROJRCT # 5975-1
CELLS VERO satisfactory; Active; Ratest SPONSOR USAMRIID
SBIPMENT NUMBER 63 TOXICITY RERUX TEST DATE 03/22/90
STRN AS IBI DATE READ 03/30/90
REAGENT 0.061 DRUG 6445 25% sox 95%
VIRUS CONTROL 0.392 TC. (uG/mb}:. 29.6G. 52.80 95.30
CELL CONTROL 1.370 : IC (ue/mL} : 2.38 N 9.06. ——
DIPPPRENTIAL 0.979 ANTIVIRAL INDEX (AI} 12.63- 5,83 0.00
DRUG 5445 ANTIVIRAL TEST VALUES CYTOTOXICITY TEST VALUES
ROW ON CONC., MEAN S VIRAL MEAN % CELL| COLORIMETRIC
PLATE | (uo/mL) o.p. CPB 0.D. VIABILITY CONTROL
low B 1 0,137 864 1.465 1009 0.001
c 3.2 0.284 719 1.461 1004 0.003
D 10 0.511 . 40 1.366 1008 0.001
B 32 0.338 65% 0.980 729 0.004
v 100 -.411 100% ~.014 oy 0.010
high G ™ 320 -. 404 100¥ -.009 o 0.014
* highest drup teslad valyes shown are tinal adjusted numbers
SUMMARY GRAPH
AVS 6445 vs. YF (03/22/90)
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USAMRIID

. Antiviral Drug Screening Program 65/18/9¢
SUBMITTER CTR NO AVS NO
TRUCTURE
STRU CHIRAL 01141.01 KN-II-53 AVS-006449
DATE RECD AMT RECEIVED [mg] |MOL WT (au)
o 12-28-89 75.C0 284.271
HANDL ING/STORAGE
NH
N//L§
o o SOLUBILITY
HO

ty,
we

0 STABILITY

>

ALT NAME
27 ,3’-0-ISOPROPYLIDINEURIDINE

COMPOUND NAME
2’ ,3’-0-ISCPROPYLIDINEURIDINE

SCREEN INSTRUCTION IN VIVO TOXICITY [mg/kg]

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>AD2>VSV HOST VH RTE  LDSO MIC  LAB PR DATE

IN VITRO SCREEN {ug/ml] IN VIVO SCREEN {Dose = mg/kg]
VIR VR _VR+ 1DS0 CELL MTC TI T+ LAB PRT DATE VIR BST VR _VR+ DOSE MTC VEH RTE D TOX S L PR _DATE
H1V NOT ACT MT2 > 100 0 SO MTT 90-03-20
NOT ACT  VERD 466 0 SO MTT 90-03-22
NOT ACT VERQ > 320 0 SO MTT 90-03-01
264 VERO > 320 > 1.21 SO MTT $0-03-01
NOT ACT VERO 363 0 50 MTT $0-03-22
NOT ACT  VERO 472 0 SO MTT 90-03-22
NOT ACT  VERO > 320 0 SO MTT 90-03-01
NOT ACT  VERO 251 0 SO MTT 37-03-02
NOT ACT VERO 320 0 SO MTT 90-03-23
NOT ACT VERO 195 ] SQ MTT
NOT ACT VERO 517 o SO MTT 9%0-03-22
NOT ACT  VERO > 320 0 SO MTT 90-03-01




USAMRIID

Antiviral Druqg Screening Program

75/18/90
SUBMITTER CTR NO AVS NO
STRUCTURE 01141.01 MS-I-47 AVS-006456
DATE RECD AMT RECEIVED [mg] {MCL WT (au)
12-28-89 79.20 544.654
HANDLING/STORAGE
SOLUBILITY
Yo
% )\
P
Na* o7 “o STABILITY
ALT NAME
SODIUM ETHYL(CHOLESTERYLOXYCARBONYL) ~-PHOSPHONATE
COMPOUND NAME -
SODIUM ETHYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE
SCREEN INSTRUCTION IN VIVO TOXICITY {mg/kgl
PRICRITY=PT>VEE>YF>KHF>PIC>JE>SF>VV>ADZ2>VSV HOST VH_RTE _ LDSO MIC LAB PR___ DATE

IN VITRO SCREEN ([ug/ml]

IN VIVO SCREEN (Dose =

mg/kg]

VR¢ 1Ds0 CELL UIC TI TI+ LAB PRT DATE VIR AST VR YR+ DOSE MTC VEH RTE D TOX SP L PR DATE

HIV NOT ACT MT2 49 0 SO MTT

SE NOT ACT VERO 25.6 0 SO MTT

JE NOT ACT VERO 47.4 0 SO MTT 90-03-0¢

PT NOT ACT VERO 41.9 0 SO MTT 90-03-06

PT NOT ACT VERC 43.3 0 50 MTT

SF NOT ACT VERO 50.7 0 SO MTT 90-~03-06

SF NOT ACT VERO 72.5 0 SO MTT

VEE NOT ACT VERQ 116 0 SO MTT

VEE NOT ACT VERO 54.7 [} SO MTT 90-03-0%

vv NOT ACT VERQ 21.8 0 SO MTT

F 61 VERO 132 3.25 SO MTT

YF NOT ACT VERO 40.3 ] SO MTT 90-03-06




PLATE UDN

IN VITRO ANTIVIRAL RESULTS

DRUG: AVS 6456

DRUG 6458 MTT ASSAY TAL: 3.19 SI: ———
1 2 3 4 5 [3 7 8 9 10 11 12
reagent baokground plastic background —1
A 0.059 0.057 0.063 0.055 0.063 0.054 0.001 0.001 0.002 0.002 c.001 0.002
[ ocive drug 6456 sxpenmental tox ccive
B 0.936 0.768 0.225 0.228 0.213 C.841 0.941
[ 0.893 0.819 0.172 0.162 0.145 0.951 1.024
D 0.989 0.750 0.144 0.136 0.135 1.052 0.78%
B 0.964 0.281 0.432 0.408 0,423 0.955 0.268
14 0.174 0.271 0.053 0.051 0.082 0.077 0.265
[~} 0.050 0.280 0.046 0.044 0.044 0.043 0.283
drug 6456 colorimetric dackground
B 0.050 0.05%3 0.055% 0.057 0.052 0.055
'} Y 4 vecavirus control B0LD e« nighest drug conc valuse shown are opucai densities
VIRUS SF PROJECT # 5975-1
CELLS VERO gsatisfactory; Active; Retest SPONSOR USAMRIID
SHIPMENT NUMBER 63 TEST DATRE 03/06/90
STRN SICILIAN DATE READ 03/14/90
RBAGRNT 0.059 DRUG 6436 25% 508 95%
VIRUS CONTROL 0.216 TC (uG/mL} 50.70 69.40 198.00
CELL CONTROL 0.790 IC (ue/aL) 30.60 - PRSI,
DIFFERENTIAL 0.574 ANTIVIRAL INDEX (AI) 1.66 ———— =
DRUGQ 6456 ANTIVIRAL TEST VALURBS CYTOTOXICITY [(BST VALURS
ROM ON CoNC. MEAN A VIRAL MEAN 8 CELL COLORIMETRIC
PLATR (uG/uL) 0.D. CPE 0.D. VIABILITY CONTROL
low B 1 -.049 100% 0.83¢ 100% ~-.004
[+ 3.2 -.108 100% 0.871 100 ~-.007
D 10 ~,135 100% 0.963 100 -.001
B 32 0.150 74% 0.90% 100 ~.004
P 100 ~.217 100 8.673 9 -. 006
high G 'l 320 -.222 100 -.004 0 ~-.008
* highset drug toated values shown are final adjusted numbers
SUMMARY GRAPH
110% AVS 6456 vs. SF (03/06/90)
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e 3

USAMRIID

Antiviral Drug Scre

ening Program

STRUCTURE

SUBMITTER

CTR NO
KN~-I-105

AVS NO
01141.01

AVS-006458

05/18/90

DATE RECD

AMT RECEIVED
70.40

(mg] |MOL WT (au)

12-28-89 634.929

HANDLING/STORAGE

SOLUBILITY

STABILITY

ALT NAME
DI-ISOBUTYL (CHOLESTERYLOXYCARBONYL) -PHOSPHONATE

COMPOUND NAME

DI-ISOBUTYL( HOLESTERYLOXYCARBONYL) -PHOSPHONATE

SCREEN INSTRUCTION

PRIORITY=PT>VEE>YF>KHF>PIC>JE>SE>VV>AD2OVSV

IN VIVO TOXICITY [mg/kg]

HOST VH _RTE LDSO MTC LAB PR CATE

IN VITRO SCREEN [ug/ml} IN VIVO SCREEN [Dose = mg/kg]
VIR VYR VR+ :DS0 CELL MTC TI TI+ LAB PRT DATE VIR RST VR _VR+ DOSE MTC VEH RTE D TOX SP L PR DATE
HIV NOT ACT MT2 > 100 0 SO MTT
JE NOT ACT VERC > 320 [+] SO MTT 90-03~06
JE NOT ACT VERO > 1000 0 SO MTT 90-03-22 . .
PT NOT ACT VERO > 320 [} SO MTT $%0-03-06
T NOT ACT VERO > 1000 0 SO MTT %0+03-22
SF NOT ACT VERO > 320 0 SQ MTT 90-03-06
SF NOT ACT VERC > 1000 [} SO MTT 90-03-22
VEE NOT ACT VERO 155 0 S0 MTT 90-03-09
VEE NOT ACT VERO > 1000 [+] SO MTT 90-03-23
vv NOT ACT VERQ > 320 [¢] SO MTT
YF 234 VERO > 1000 > 4.27 SO MTT
YF NOT ACT VERO > 320 [} SO MTT 90-03-06




PLATE UCO IN VITRO ANTIVIRAL RESULTS DRUG: AVS 6458

DRUG 6458 MTT ASSAY TAl: >0.50 SI: ————
1 2 3 4 L) 6 7 8 9 10 11 12
reagent baokground plasto background
A} 0.062 0.0%9 0.057 0.058 0.057 0.058 0.002 0.001 0.001 0.002 0.001 0.001
tox oulvo drug 6458 experimenta tox ochve
B 1.334 1.245% 0.411 0.439 0.41% 1.113 1.215
c 1.259 1.243 0.40% 0.394 0.392 1.110 1.185%
D 1.298 1.283 0.365% 0.422 0.412 1.110 1.211
B 1.203 0.413 0.454 0.37% 0.451 1.054 0.442
P 1.226 0.403 0.443 0.430 0.497 1.030 0.455
G 1.024 0.393 0.689 0.669 0.689 0.862 0.446
drug 8458 colorimetric background
g 0.058 0.061 0.061 0.060 0.060 0.061
'} Y i e rot BOLD « highest drug conc values shown are optical densities
VIRUS PT PROJECT # 5975-1
CELLS VERQO 3satisfactory; Active; Retest SPONSOR USAMRIID
SHIPMENT NUMBER 63 TEST DATR 03/06/90
STRN ADAMES DATE READ 03/16/90
REAGENT 0.059 DRUG 6458 25% 0% 95%
VIRUS CONTROL 0.367 TC (uG/mL} > 320.00 > 320,00 > 320.00
CELL CORTROL 1.172 IC {uve/mL} 239.00 ——— ————
DIFFERENTIAL 0.80% ANTIVIRAL INDEX (AI) > 1.34 — ———
DRUG 6458 ANTIVIRAL TEST VALUES CYTOTQXICITY TEST VALUES
ROW ON CONC. MRAN ¢ VIRAL MBAN S CELL| COLORIMETRIC
PLATE | (uQ/mL) 0.D. CPR 0.D. VIABILITY CONTROL
low B 1 -.006 1008 1.163 99y 0.002
c 3.2 -.029 1009 1.125 96 0.001
D 10 -.027 . 100% 1.145 98 0.001
B 32 -.001 100% 1.068 91 0.002
7 100 0.029 96 1.068 91 0.002
high G 320 0.257 68 0.888 76 0.000
* higheat drug conosntration 8etsd valuet shown are final sdjusted numbers
SUMMARY GRAPH
1 10% AVS 6458 va. PT (03/06/90)
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APPENDIX V

SUMMARY OF COMPOUNDS SHOWING SIGNIFICANT ANTIVIRAL ACTIVITY.

The table summarizes those compounds shown to have significant antiviral activity agaist one or more

of the test viruses. The test data together with the I, are given in the sheets of Appendix 3.

6457

6455

VACCINIA PUNTA TORQ YELLOW FEVER
6462 6422 6456
6467 6443 6458

6444 6444

6445 6445




APPENDIX V1

SUMMARY OF SIGNIFICANT PROJECT ACCOMPLISHMENTS TO DATE AND
RECOMMENDATIONS FOR FUTURE EXPLOITATION OF FINDINGS

PROJECT TITLE: SUICIDE INHIBITORS OF VIRAL POLYMERASES AS VIRAL
PROPHYLACTICS AND BIOLOGICAL WARFARE ANTIDOTES.

a) Problems to be studied. This project will synthesize new types of antiviral drugs based
upon suicide inhibitors of viral polymerases. These compounds will be screened in
collaborative studies with the U.S. Army Antiviral Testing Facility for antiviral activity
against a spectrum of 10 viruses of interest as military disease hazards and biological warfare
agents.

b) Significance and Uniqueness. Suicide and affinity inhibitors of both DNA and RNA viral
polymerases will be synthesized. This type of inhibitor contains a latent reactive moiety
which selectively and irreversibly inactivates the viral enzyme. In preliminary studies, about
30 compounds with these potentialities have been synthesized and screened for antiviral
activity in tissue culture. A number of active compounds including a new family - the
nucleoside spiroxiranes - have been identified. Cytotoxicity assays in cultured T-
lymphocytes also indicate favorable therapeutic indices for these types of drugs.

Two compounds, 2'3' sulfinyl cytidine hydrochloride and 2’02 anhydrocytidine
hydrochloride, which have proved to be highly effective against vaccinia virus in tissue
culture, will be synthesized in larger quantities for further characterization and in vivo studies
in the U.S. Army Antiviral Facility, Fort Detrick, MD. Congeners of compounds that have
shown moderate activity against Punta Toro and yellow fever viruses will also be developed.
Test data on selected compounds are given in the appendix.

Preliminary studies have begun on a series of nucleoside 5° oxaphosphorins and
dioxaphospholes that are suicide analogs directed against enzymatic displacement reactions
at the 5* a phosphate of the nucleotide substrate. The action mechanism and selectivity of
the drugs will be characterized against viral and host nucleotide polymerases in vitro.

In the continuing studies, the range and selectivity of the nucleoside spiroxiranes wili be
extended by synthesizing additional members of the family. The suicide nature of their
action and sensitivity will be determined in kinetic studies using viral and cellular DNA and
RNA polymerases in vitro. Samples (75 mg) of each compound will be supplied to USAMRID
for in vitro testing. Larger samples (2 g) of compounds showing activity in vitro will be
supplied for further testing in vivo.

c) Relevance to USAMRDC mission studies. Suicide inhibitors represent a new class of
antiviral drugs potentially capable of great selectivity. Orally administered antivirals could
be militarily useful for temporary viral prophylaxis in emergency troop deployments to
environments where advance vaccination is not possible, as antidotes following battlefield
exposure t0 vaccinia-based or other biological warfare vectors, and in other unanticipated
epidemic situations.

d) Estimated Proiect Duration and Personnel. Organic chemist (50% time), 1 or 2 graduate
students. Duration 3 years.

e) Animal use. No animal or human use except USAMRDC in-house testing of antivirals
supplied as requested.




